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SECTION 211313 - FIRE SPRINKLER SYSTEMS

PART 1 - GENERAL

1.1

1.2

13

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

Pipes, fittings, and specialties.
Fire-protection valves.
Fire-department connections.
Sprinklers.

Alarm devices.

Pressure gages.

ourLdE

DEFINITIONS

Working Plans: Documents, including drawings, calculations, and material
specifications prepared according to NFPA 13 for obtaining approval from authorities
having jurisdiction.

Standard-Pressure Sprinkler Piping: Wet-pipe sprinkler system piping designed to
operate at working pressure of 175 psig maximum

SYSTEM PERFORMANCE REQUIREMENTS
Design sprinklers and obtain approval from authorities having jurisdiction.

Design sprinkler piping according to the following and obtain approval from authorities
having jurisdiction:

1. Include 10 percent margin of safety for available water flow and pressure.

2. Include losses through water-service piping, valves, and backflow preventers.
3. Sprinkler Occupancy Hazard Classifications: As follows per NFPA 13:

a. Electrical EqQuipment Rooms: Ordinary Hazard, Group 2.

b. Mechanical Equipment Rooms: Ordinary Hazard, Group 2.

C. Storage, Laundry, and Recycle Rooms: Ordinary Hazard, Group 1

d. Offices, Lobbies, Lounges, Corridors: Light Hazard.

e. Minimum Density for Automatic-Sprinkler Piping Design: Per NFPA 13.
Maximum Protection Area per Sprinkler: Per NFPA 13.

FIRE SPRINKLER SYSTEMS 211313 -1
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1.6

C.

Components and Installation: Capable of producing piping systems with 175-psig
minimum working-pressure rating, unless otherwise indicated.

SUBMITTALS

Product Data: For the following:

1. Pipe and fitting materials and methods of joining for sprinkler piping.

2. Pipe hangers and supports.

3. Valves, including specialty valves, accessories, and devices.

4, Sprinklers, escutcheons, and guards. Include sprinkler flow characteristics,

mounting, finish, and other pertinent data.
Fire-Hydrant Flow Test Report: As specified in "Preparation” Article.

Approved Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13,
that have been approved by authorities having jurisdiction. Include hydraulic
calculations.

Coordination Drawings: Sprinkler systems, drawn to scale, on which the following items
are shown and coordinated with each other, using input from installers of the items
involved:

Domestic water piping.

Natural Gas piping.

HVAC hydronic piping.

HVAC Duct and equipment.

Items penetrating finished ceiling include the following:

agrODOE

a. Lighting fixtures.
b. Air outlets and inlets.
C. Fire Alarm devices.

Field Test Reports and Certificates: Indicate and interpret test results for compliance
with performance requirements and as described in NFPA 13. Include "Contractor's
Material and Test Certificate for Aboveground Piping" and "Contractor's Material and
Test Certificate for Underground Piping."

Maintenance Data: For each sprinkler specialty to include in maintenance manuals
specified in Division 1.

QUALITY ASSURANCE

Installer Qualifications: An experienced installer who has designed and installed fire-
suppression piping similar to that indicated for this Project and obtained design
approval and inspection approval from authorities having jurisdiction.

Engineering Responsibility: Preparation of working plans, calculations, and field test
reports by a qualified professional engineer or NICET Level 3 certified technician. Base
calculations on results of fire-hydrant flow test.

FIRE SPRINKLER SYSTEMS 211313 -2
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1.7

1.8

C.

Professional Engineer (or NICET Level 3 Technician) Qualifications: A professional
engineer who is legally qualified to practice in jurisdiction where Project is located and
who is experienced in providing engineering services of the kind indicated. Engineering
services are defined as those performed for installations of fire-suppression piping that
are similar to those indicated for this Project in material, design, and extent.

Welding Qualifications: Qualify procedures and operators according to ASME Boiler
and Pressure Vessel Code.

Manufacturer Qualifications: Firms whose equipment, specialties, and accessories are
listed by product name and manufacturer in UL's "Fire Protection Equipment Directory"
and FM's "Fire Protection Approval Guide" and that comply with other requirements
indicated.

Sprinkler Components: Listing/approval stamp, label, or other marking by a testing
agency acceptable to authorities having jurisdiction.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction.

NFPA Standards: Equipment, specialties, accessories, installation, and testing
complying with the following:

1. NFPA 13, "Installation of Sprinkler Systems."

COORDINATION

Coordinate layout and installation of sprinklers with other construction that penetrates
ceilings, including light fixtures, HYAC equipment, and partition assemblies.

EXTRA MATERIALS

Furnish extra materials described below that match products installed and that are
packaged with protective covering for storage and identified with labels describing
contents.

1. Sprinkler Cabinets: Finished, wall-mounting steel cabinet and hinged cover, with
space for a minimum of six spare sprinklers plus sprinkler wrench. Include the
number of sprinklers required by NFPA 13 and wrench for sprinklers. Include
separate cabinet with sprinklers and wrench for each type of sprinkler on Project.

PART 2 - PRODUCTS

21

MANUFACTURERS

Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited
to, the following:

FIRE SPRINKLER SYSTEMS 211313-3
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1. Specialty Valves and Devices:

Badger Fire Protection, Inc.

Central Sprinkler Corp.

Firematic Sprinkler Devices, Inc.
Globe Fire Sprinkler Corp.

Grinnell Corp.

Reliable Automatic Sprinkler Co., Inc.
Star Sprinkler Corp.

Viking Corp.

STQ@"0a00TY

2. Water-Flow Indicators and Supervisory Switches:

Gamewell Co.

Grinnell Corp.

Pittway Corp.; System Sensor Div.

Potter Electric Signal Co.

Reliable Automatic Sprinkler Co., Inc.
Viking Corp.

Watts Industries, Inc.; Water Products Div.

Q@ 0anoTp

3. Sprinkler, Drain and Alarm Test Fittings:

Central Sprinkler Corp.
Fire-End and Croker Corp.
Grinnell Corp.

Victaulic Co. of America.

Qoo

4. Sprinkler, Branch-Line Test Fittings:

a. Elkhart Brass Mfg. Co., Inc.
b. Fire-End and Croker Corp.
C. Smith Industries, Inc.; Potter-Roemer Div.

5. Sprinkler, Inspector's Test Fittings:

a. Fire-End and Croker Corp.
b. G/J Innovations, Inc.
c. Triple R Specialty of Ajax, Inc.

6. Sprinklers:

Badger Fire Protection, Inc.

Central Sprinkler Corp.

Firematic Sprinkler Devices, Inc.
Globe Fire Sprinkler Corp.

Grinnell Corp.

Reliable Automatic Sprinkler Co., Inc.
Star Sprinkler Corp.

Viking Corp.

Q"0 a00D

7. Fire-Protection-Service Valves:

FIRE SPRINKLER SYSTEMS 211313 -4
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2.2

2.3

24

2.5

Stockham Valves & Fittings, Inc.
Victaulic Co. of America.

a. Central Sprink, Inc.

b. Central Sprinkler Corp.

C. Grinnell Corp.

d. McWane, Inc.; Kennedy Valve Div.
e. Nibco, Inc.

f.

g.

PIPING MATERIALS

Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and
joining materials.

PIPES

Standard-Weight Steel Pipe: ASTM A 53, ASTM A 135, or ASTM A 795; Schedule 40 in
NPS 6 and smaller, and Schedule 30 in NPS 8 and larger.

Schedule 10 Steel Pipe: ASTM A 135 or ASTM A 795, Schedule 10 in NPS 5 (DN125) and
smaller and NFPA 13 specified wall thickness in NPS 6 to NPS 10.

PIPE FITTINGS

Cast-lIron Threaded Flanges: ASME B16.1.

Cast-lIron Threaded Fittings: ASME B16.4.

Malleable-Iron Threaded Fittings: ASME B16.3.

Steel, Threaded Couplings: ASTM A 865.

Steel Welding Fittings: ASTM A 234/A 234M, ASME B16.9, or ASME B16.11.

Steel Flanges and Flanged Fittings: ASME B16.5.

Steel, Grooved-End Fittings: UL-listed and FM-approved, ASTM A 47 (ASTM A 47M),
malleable iron or ASTM A 536, ductile iron; with dimensions matching steel pipe and
ends factory grooved according to AWWA C606.

JOINING MATERIALS

Refer to Division 22 Section "Basic Mechanical Materials and Methods" for pipe-flange
gasket materials and welding filler metals.

Ductile-Iron, Keyed Couplings: UL213 and AWWA C606, for ductile-iron pipe
dimensions. Include ASTM A 536, ductile-iron housing, rubber gaskets, and steel bolts
and nuts.

FIRE SPRINKLER SYSTEMS 211313-5
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2.6

2.7

2.8

C.

Ductile-lIron, Flanged Joints: AWWA C115, ductile-iron or gray-iron pipe flanges, rubber
gaskets, and steel bolts and nuts.

Transition Couplings: AWWA C219, sleeve type, or other manufactured fitting the same
size as, with pressure rating at least equal to, and with ends compatible with piping to
be joined.

GENERAL-DUTY VALVES

Refer to Division 22 Section "Valves" for gate, ball, butterfly, globe, and check valves not
required to be UL listed and FM approved.

FIRE-PROTECTION-SERVICE VALVES

General: UL listed and FM approved, with minimum 175-psig nonshock working-
pressure rating. Valves for grooved-end piping may be furnished with grooved ends
instead of type of ends specified.

Gate Valves, NPS 2 and Smaller: UL 262; cast-bronze, threaded ends; solid wedge;
OS&Y; and rising stem.

Indicating Valves, NPS 2-1/2 and Smaller: UL 1091; butterfly or ball-type, bronze body
with threaded ends; and integral indicating device.

1. Indicator: Electrical 115-V ac, prewired supervisory switch.

Gate Valves, NPS 2-1/2 and Larger: UL 262, iron body, bronze mounted, taper wedge,
0S&Y, and rising stem. Include replaceable, bronze, wedge facing rings and flanged
ends.

Swing Check Valves, NPS 2 and Smaller: UL 312 or MSS SP-80, Class 150; bronze body
with bronze disc and threaded ends.

Swing Check Valves, NPS 2-1/2 and Larger: UL 312, cast-iron body and bolted cap, with
bronze disc or cast-iron disc with bronze-disc ring and flanged ends.

Split-Clapper Check Valves, NPS 4 and Larger: UL 312, cast-iron body with rubber seal,
bronze-alloy discs, and stainless-steel spring and hinge pin.

SPRINKLERS

Automatic Sprinklers: With heat-responsive element complying with the following:

1. UL 199, for applications except for ESFR.
2. UL 1767, for early suppression, fast-response applications.

Sprinkler Types and Categories: Nominal 1/2-inch (12.7-mm) orifice for "Ordinary”
temperature classification rating, unless otherwise indicated or required by application.

FIRE SPRINKLER SYSTEMS 211313-6
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2.9

a. Orifice: 1/2 inch (12.7 mm), with discharge coefficient K between 5.3 and
5.8.

b. Orifice: 17/32 inch (13.5 mm), with discharge coefficient K between 7.4
and 8.2.

Sprinkler types, features, and options include the following:
Pendent sprinklers.

Pendent, dry-type sprinklers.

Recessed sprinklers, including escutcheon.

Sidewall sprinklers.

Sidewall, dry-type sprinklers.

Upright sprinklers.

ESFR sprinklers.

NogosrwbdbPE

Sprinkler Finishes: Chrome-plated, bronze, and painted.

Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting
applications. Escutcheons for concealed, flush, and recessed-type sprinklers are
specified with sprinklers.

1. Ceiling Mounting: Chrome-plated steel, one piece, flat.

2. Ceiling Mounting: Chrome-plated steel, two-piece recessed, with 1/2-inch
vertical adjustment.

3. Sidewall Mounting: Chrome-plated steel, one piece, flat.

Sprinkler Guards: Wire-cage type, including fastening device for attaching to sprinkler.

SPECIALTY SPRINKLER FITTINGS

Specialty Fittings: UL listed and FM approved; made of steel, ductile iron, or other
materials compatible with piping.

Locking-Lug Fittings: UL 213, ductile-iron body with locking-lug ends.

Mechanical-T Fittings: UL 213, ductile-iron housing with pressure-responsive gasket,
bolts, and threaded or locking-lug outlet.

Mechanical-Cross Fittings: UL 213, ductile-iron housing with pressure-responsive gaskets,
bolts, and threaded or locking-lug outlets.

Drop-Nipple Fittings: UL 1474, with threaded inlet, threaded outlet, and seals;
adjustable.

Sprinkler, Drain and Alarm Test Fittings: UL-listed, cast- or ductile-iron body; with
threaded inlet and outlet, test valve, and orifice and sight glass.

Sprinkler, Branch-Line Test Fittings: UL-listed, brass body; with threaded inlet and
capped drain outlet and threaded outlet for sprinkler.

Sprinkler, Inspector's Test Fittings: UL-listed, cast- or ductile-iron housing; with threaded
inlet and drain outlet and sight glass.

FIRE SPRINKLER SYSTEMS 211313 -7
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2.10

A.

B.

211

ALARM DEVICES
General: Types matching piping and equipment connections.

Water-Motor-Operated Alarms: UL 753, mechanical-operation type with pelton-wheel
operator with shaft length, bearings, and sleeve to suit wall construction and 10-inch-
diameter, cast-aluminum alarm gong with red-enamel factory finish. Include NPS 3/4
inlet and NPS 1 drain connections.

Water-Flow Indicators: UL 346; electrical-supervision, vane-type water-flow detector;
with 250-psig pressure rating; and designed for horizontal or vertical installation. Include
two single-pole, double-throw, circuit switches for isolated alarm and auxiliary contacts,
7 A, 125-V ac and 0.25 A, 24-V dc; complete with factory-set, field-adjustable retard
element to prevent false signals and tamperproof cover that sends signal if removed.

Pressure Switches: UL 753; electrical-supervision-type, water-flow switch with retard
feature. Include single-pole, double-throw, normally closed contacts and design that
operates on rising pressure and signals water flow.

Valve Supervisory Switches: UL 753; electrical; single-pole, double throw; with normally
closed contacts. Include design that signals controlled valve is in other than fully open
position.

PRESSURE GAGES

Pressure Gages: UL 393, 3-1/2- to 4-1/2-inch- diameter dial with dial range of 0 to
250 psig.

PART 3 - EXECUTION

3.1

3.2

3.3

PREPARATION
Perform fire-hydrant flow test according to NFPA 13 and NFPA 291. Use results for
system design calculations required in "Quality Assurance" Article in Part1 of this

Section.

Report test results promptly and in writing.

EXAMINATION

Examine walls and partitions for suitable thickness, fire- and smoke-rated construction,
framing for hose-station cabinets, and other conditions where hose connections and
stations are to be installed.

Proceed with installation only after unsatisfactory conditions have been corrected.

PIPING APPLICATIONS

FIRE SPRINKLER SYSTEMS 211313-8
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A.

B.

3.4

3.5

Do not use welded joints with galvanized steel pipe.

Flanges, unions, and transition and special fittings with pressure ratings the same as or
higher than system's pressure rating may be used in aboveground applications, unless
otherwise indicated.

Sprinklers: Use the following:

Wet-Pipe Sprinklers: Use the following:

1. NPS 1-1/2: and Smaller: Standard-weight steel pipe with threaded ends, cast- or
malleable-iron threaded fittings, and threaded joints.

2. NPS 2: Standard-weight steel pipe with threaded ends, cast- or malleable-iron
threaded fittings, and threaded joints.

3. NPS 2-1/2 to NPS 3-1/2: Schedule 10 steel pipe with roll-grooved ends; steel,
grooved-end fittings; and grooved joints.

4. NPS 4: Schedule 10 steel pipe with roll-grooved ends; steel, grooved-end fittings;
and grooved joints.

5. NPS 5 and NPS 6: Schedule 10 steel pipe with roll-grooved ends; steel, grooved-
end fittings; and grooved joints.

Dry Sprinklers: Use the following: Same as for wet-pipe indicated above, but galvanized
piping.
VALVE APPLICATIONS

Drawings indicate valve types to be used. Where specific valve types are not
indicated, the following requirements apply:

1. Fire-Protection-Service Valves: UL listed and FM approved for applications where
required by NFPA 13 and NFPA 14.

a. Shutoff Duty: Use gate valves.

2. General-Duty Valves: For applications where UL-listed and FM-approved valves
are not required by NFPA 13 and NFPA 14.

a. Shutoff Duty: Use gate, ball, or butterfly valves.
b. Throttling Duty: Use globe, ball, or butterfly valves.

JOINT CONSTRUCTION

Refer to Division 22 Section "Basic Mechanical Materials and Methods" for basic piping
joint construction.

Ductile-Iron-Piping, Grooved Joints: Use ductile-iron pipe with radius-cut-grooved ends;
ductile-iron, grooved-end fittings; and ductile-iron, keyed couplings. Assemble joints
with couplings, gaskets, lubricant, and bolts according to coupling manufacturer's
written instructions.

FIRE SPRINKLER SYSTEMS 211313-9
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3.6

C.

Steel-Piping, Grooved Joints: Use Schedule 40 steel pipe with cut or roll-grooved ends
and Schedule 30 or thinner steel pipe with roll-grooved ends; steel, grooved-end fittings;
and steel, keyed couplings. Assemble joints with couplings, gaskets, lubricant, and bolts
according to coupling manufacturer's written instructions. Use gaskets listed for dry-
pipe service for dry piping.

PIPING INSTALLATION

Refer to Division 22 Section "Basic Mechanical Materials and Methods" for basic piping
installation.

Locations and Arrangements: Drawing plans, schematics, and diagrams indicate

general location and arrangement of piping. Install piping as indicated, as far as

practical.

1. Deviations from approved working plans for piping require written approval from
authorities having jurisdiction.  File written approval with Architect before
deviating from approved working plans.

Use approved fittings to make changes in direction, branch takeoffs from mains, and
reductions in pipe sizes.

Install unions adjacent to each valve in pipes NPS2 and smaller. Unions are not
required on flanged devices or in piping installations using grooved joints.

Install flanges or flange adapters on valves, apparatus, and equipment having NPS 2-
1/2 and larger connections.

Install "Inspector's Test Connections" in sprinkler piping, complete with shutoff valve,
sized and located according to NFPA 13.

Install sprinkler piping with drains for complete system drainage.

Install sprinkler zone control valves, test assemblies, and drain risers adjacent to
standpipes when sprinkler piping is connected to standpipes.

Install drain valves on standpipes.

Install ball drip valves to drain piping between fire department connections and check
valves. Drain to floor drain or outside building.

Install alarm devices in piping systems.

Hangers and Supports: Comply with NFPA 13 for hanger materials. Install according to
NFPA 13 for sprinkler piping and to NFPA 14 for standpipes.

Install piping with grooved joints according to manufacturer's written instructions.
Construct rigid piping joints, unless otherwise indicated.

Install pressure gages on riser or feed main, at each sprinkler test connection, and at
top of each standpipe. Include pressure gages with connection not less than NPS 1/4
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3.7

3.8

3.9

3.10

3.11

and with soft metal seated globe valve, arranged for draining pipe between gage and
valve. Install gages to permit removal, and install where they will not be subject to
freezing.

VALVE INSTALLATION

Refer to Division 22 Section "Valves" for instaling general-duty valves. Install fire-
protection specialty valves, trim, fittings, controls, and specialties according to NFPA 13
and NFPA 14, manufacturer's written instructions, and authorities having jurisdiction.
Gate Valves: Install fire-protection-service valves supervised-open, located to control
sources of water supply except from fire department connections. Provide permanent
identification signs indicating portion of system controlled by each valve.

SPRINKLER APPLICATIONS

General: Use sprinklers according to the following applications:

1. Rooms without Ceilings: Upright sprinklers.
2. Rooms with Suspended Ceilings: Recessed sprinklers.

a. Upright, Pendent, ESFR, and Sidewall Sprinklers: Chrome-plated in finished
spaces exposed to view; rough bronze in unfinished spaces not exposed to
view; wax coated where exposed to acids, chemicals, or other corrosive
fumes.

b. Recessed Sprinklers: Bright chrome, with bright chrome escutcheon.

SPRINKLER INSTALLATION

Install sprinklers in suspended ceilings in center of acoustical panels and tiles.

Install recessed style sprinklers in the mid-range of available adjustment. All installed
recessed sprinklers shall have equal recess — tolerance of plus or minus 1/8” inch.

Do not install pendent or sidewall, wet-type sprinklers in areas subject to freezing. Use
dry-type sprinklers with water supply from heated space.

CONNECTIONS
Electrical Connections: Power wiring is specified in Division 26.

Connect alarm devices to fire alarm.

ESCUTCHEON INSTALLATION

Install escutcheons for penetrations of walls, ceilings, and floors.
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B.

3.12

3.13

3.14

3.15

3.16

Escutcheons for New Piping:

1. Piping with Fitting or Sleeve Protruding from Wall: One piece, deep pattern.

2. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One piece, cast
brass with polished chrome-plated finish.

3. Bare Piping at Ceiling Penetrations in Finished Spaces: One piece or split casting,
cast brass with polished chrome-plated finish.

4, Bare Piping in Unfinished Service Spaces: One piece, cast brass with polished
chrome-plated finish.

5. Bare Piping in Equipment Rooms: One piece, cast brass with polished chrome-
plated finish.

6. Bare Piping at Floor Penetrations in EQuipment Rooms: One-piece floor plate.

LABELING AND IDENTIFICATION

Install labeling and pipe markers on equipment and piping according to requirements
in NFPA 13 and in Division 22 Section "Mechanical Identification."

FIELD QUALITY CONTROL

Flush, test, and inspect sprinkler piping according to NFPA 13, "System Acceptance"
Chapter.

Flush, test, and inspect underground piping according to NFPA 24.

Replace piping system components that do not pass test procedures and retest to
demonstrate compliance. Repeat procedure until satisfactory results are obtained.

Report test results promptly and in writing to Architect and authorities having jurisdiction.

CLEANING
Clean dirt and debris from sprinklers.

Remove and replace sprinklers having paint other than factory finish.

PROTECTION

Protect sprinklers from damage until Substantial Completion.

COMMISSIONING

Verify that specialty valves, trim, fittings, controls, and accessories are installed and
operate correctly.

Verify that specified tests of piping are complete.
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C.

3.17

3.20

A.

Verify that damaged sprinklers and sprinklers with paint or coating not specified are
replaced with new, correct type.

Verify that sprinklers are correct types, have correct finishes and temperature ratings,
and have guards as required for each application.

Verify that potable-water supplies have correct types of backflow preventers.
Drain dry-pipe sprinkler piping.

Verify that hose connections and fire department connections have threads
compatible with local fire department equipment.

Fill wet-pipe sprinkler piping with water.
Verify that hose connections are correct type and size.
Energize circuits to electrical equipment and devices.

Coordinate with fire alarm tests. Operate as required.

DEMONSTRATION

Demonstrate equipment, specialties, and accessories. Review operating and
maintenance information.

PAINTING

Paint all exposed sprinkler piping bright red, one coat of primer, two coats of enamel.

END OF SECTION 211313
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SECTION 220500 - COMMON WORK RESULTS FOR PLUMBING

PART 1 - GENERAL

1.1

1.2

13

1.4

SUMMARY
This Section includes the following:

Piping materials and installation instructions common to most piping systems.
Dielectric fittings.

Mechanical sleeve seals.

Sleeves.

Escutcheons.

Grout.

Plumbing demolition.

Equipment installation requirements common to equipment sections.
Concrete bases.

0. Supports and anchorages.

BoOooNooGA~LDE

DEFINITIONS

Finished Spaces: Spaces other than plumbing and electrical equipment rooms, furred
spaces, pipe chases, unheated spaces immediately below roof, spaces above ceilings,
unexcavated spaces, crawlspaces, and tunnels.

Exposed, Interior Installations: Exposed to view indoors. Examples include finished
occupied spaces and plumbing equipment rooms.

Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient
temperatures and weather conditions. Examples include rooftop locations.

Concealed, Interior Installations: Concealed from view and protected from physical
contact by building occupants. Examples include above ceilings and in chases.

Concealed, Exterior Installations: Concealed from view and protected from weather
conditions and physical contact by building occupants but subject to outdoor ambient
temperatures. Examples include installations within unheated shelters.

QUALITY ASSURANCE

Electrical Characteristics for Plumbing Equipment: Equipment of higher electrical
characteristics may be furnished provided such proposed equipment is approved in
writing and connecting electrical services, circuit breakers, and conduit sizes are
appropriately modified. If minimum energy ratings or efficiencies are specified,
equipment shall comply with requirements.

COORDINATION OF TRADES

COMMON WORK RESULTS FOR PLUMBING 220500 - 1
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A.

15

Check, verify and coordinate work with other trades. Include modifications, relocations
or adjustments necessary to complete work or to avoid interference with the building
structure or other trades.

Drawings and specifications are necessarily schematic in nature and cannot describe
completely all situations that might be encountered in the field. It is the responsibility of
the contractor to familiarize himself with the scope of work required and include all
work indicated or reasonably implied by the contract documents.

Layout the work to prevent conflict with, and to co-ordinate with work of other trades.
Systems shall generally be run in a rectilinear fashion.

Each trade is responsible for the coordination of their work with all other work at the
site prior to beginning in each area.

Coordinate scheduling, submittals, and work of the various sections of the Project
Manual to ensure efficient and orderly sequence of installation of interdependent con-
struction elements, with provisions for accommodating items installed later.

Verify utility requirements and characteristics of operating equipment are compatible
with building utilities. Coordinate work of various sections having interdependent re-
sponsibilities for installing, connecting to, and placing in service, such equipment.

Coordinating space requirements, supports, and installation of mechanical and elec-
trical work which are indicated diagrammatically on Drawings. Follow routing shown
for pipes, ducts, and conduit, as closely as practicable; place runs parallel with lines of
building. Utilize spaces efficiently to maximize accessibility for other installations, for
maintenance, and for repairs.

In finished areas except as otherwise indicated, conceal pipes, ducts, and wiring within

the construction. Coordinate locations of fixtures and outlets with finish elements.

SEQUENCING AND SCHEDULING
Coordinate mechanical equipment installation with other building components.

Arrange for pipe spaces, chases, slots, and openings in building structure during
progress of construction to allow for mechanical installations.

Coordinate installation of required supporting devices and set sleeves in poured-in-
place concrete and other structural components, as they are constructed.

Sequence, coordinate, and integrate installations of mechanical materials and
equipment for efficient flow of the Work. Coordinate installation of large equipment
requiring positioning before closing in building.

Coordinate connection of mechanical systems with exterior underground and
overhead utilities and services. Comply with requirements of governing regulations,
franchised service companies, and controlling agencies.
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F.

1.6

Coordinate requirements for access panels and doors if mechanical items requiring
access are concealed behind finished surfaces. Access panels and doors are
specified in Division 8 Section "Access Doors."

Coordinate installation of identifying devices after completing covering and painting, if
devices are applied to surfaces. Install identifying devices before installing acoustical
ceilings and similar concealment.

DIVISION OF WORK (Division 22/26)

This section delineates the division of work between Division 22 and Division 26.

Specific work to be done under Division 26 is hereinafter listed or described. All other
work necessary for the operation of Division 22 equipment shall be performed under
Division 22.

All individual motor starters for mechanical equipment (fans, pumps, etc.) shall be
furnished and installed under Division 22 unless indicated as a part of a motor control
center. Motor starters for mechanical equipment provided in motor control centers
shall be furnished under Division 26.

Under Division 26, power wiring shall be provided up to a termination point consisting
of a junction box, trough, starter or disconnect switch. Under Division 26 line side ter-
minations shall be provided. Wiring from the termination point to the mechanical
equipment, including final connections, shall be provided under Division 22.

Duct smoke detectors shall be furnished and wired by Division 26, installed by Division
22. Fire alarm AHU shut down circuits shall be wired from the fire alarm control panel
to a termination point, adjacent to the AHU control, under Division 26. AHU control
wiring from the termination point to the equipment shall be under Division 22.

All relays, actuators, timers, seven-day clocks, alternators, pressure, vacuum, float,
flow, pneumatic-electric, and electric-pneumatic switches, aquastats, freezestats, line
and low voltage thermostats, thermals, remote selector switches, remote pushbutton
stations, emergency break-glass stations, interlocking, disconnect switches beyond
termination point, and other appurtenances associated with equipment under Divi-
sion 22 shall be furnished, installed and wired under Division 22.

All wiring required for controls and instrumentation not indicated on the drawings
shall be furnished and installed by Division 22.

Roof exhaust fans with built-in disconnects provided under Division 22 shall be wired
under Division 26 to the line side of the disconnect switch. A disconnect switch shall
be provided under Division 26 if the fan is not provided with a built-in disconnect
switch. In this case wiring from the switch to the fan shall be under Division 22.
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J.

The sequence of control for all equipment shall be as indicated on the Division 22
Drawings and specified in Section, HVAC Control System.

Where electrical wiring is required by trades other than covered by Division 26, speci-
fications for that section shall refer to same wiring materials and methods as specified
under Division 26. No Exceptions.

PART 2 - PRODUCTS

21

2.2

2.3

2.4

PIPE, TUBE, AND FITTINGS

Refer to individual Division 22 piping Sections for pipe, tube, and fitting materials and
joining methods.

JOINING MATERIALS

Refer to individual Division 22 piping Sections for special joining materials not listed
below.

DIELECTRIC FITTINGS

Description: Combination fitting of copper alloy and ferrous materials with threaded,
solder-joint, plain, or weld-neck end connections that match piping system materials.

Insulating Material: Suitable for system fluid, pressure, and temperature.

Dielectric Unions: Factory-fabricated, union assembly, for 250-psig minimum working
pressure at 180 deg F.

Dielectric Flanges: Factory-fabricated, companion-flange assembly, for 150- or 300-
psig minimum working pressure as required to suit system pressures.

Dielectric Couplings: Galvanized-steel coupling with inert and noncorrosive,
thermoplastic lining; threaded ends; and 300-psig minimum working pressure at 225
degF.

Dielectric Nipples: Electroplated steel nipple with inert and noncorrosive, thermoplastic
lining; plain, threaded, or grooved ends; and 300-psig minimum working pressure at 225
degF.

MECHANICAL SLEEVE SEALS

Description: Modular sealing element unit, designed for field assembly, to fill annular
space between pipe and sleeve.
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2.5

A.

2.6

2.7

SLEEVES

Provide sleeves for all pipe penetrations of walls, partitions, and floors.

ESCUTCHEONS

Description: Manufactured wall and ceiling escutcheons and floor plates, with an ID to
closely fit around pipe, tube, and insulation of insulated piping and an OD that
completely covers opening.

GROUT

Description: ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement
grout.

PART 3 - EXECUTION

3.1

3.2

PLUMBING DEMOLITION

Refer to Division 01 Section "Cutting and Patching" and Division 02 Section "Selective
Structure Demolition" for general demolition requirements and procedures.

Disconnect, demolish, and remove plumbing systems, equipment, and components
indicated to be removed.

1. Piping to Be Removed: Remove portion of piping indicated to be removed and
cap or plug remaining piping with same or compatible piping material.

2. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same
or compatible piping material.

3. Equipment to Be Removed: Disconnect and cap services and remove
equipment.
4. Equipment to Be Removed and Reinstalled: Disconnect and cap services and

remove, clean, and store equipment; when appropriate, reinstall, reconnect, and
make equipment operational.

5. Equipment to Be Removed and Salvaged: Disconnect and cap services and
remove equipment and deliver to Owner.

If pipe, insulation, or equipment to remain is damaged in appearance or is
unserviceable, remove damaged or unserviceable portions and replace with new
products of equal capacity and quality.

PIPING SYSTEMS - COMMON REQUIREMENTS

Install piping according to the following requirements and Division 22 Sections
specifying piping systems.
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B.

3.3

3.4

Drawing plans, schematics, and diagrams indicate general location and arrangement
of piping systems. Indicated locations and arrangements were used to size pipe and
calculate friction loss, expansion, pump sizing, and other design considerations. Install
piping as indicated unless deviations to layout are approved on Coordination
Drawings.

Install piping in concealed locations, unless otherwise indicated and except in
equipment rooms and service areas.

Install piping indicated to be exposed and piping in equipment rooms and service
areas at right angles or parallel to building walls. Diagonal runs are prohibited unless
specifically indicated otherwise.

Install piping above accessible ceilings to allow sufficient space for ceiling panel
removal.

Install piping to permit valve servicing.
Install piping at indicated slopes.
Install escutcheons for penetrations of walls, ceilings, and floors.

Install sleeves for pipes passing through concrete and masonry walls, gypsum-board
partitions, and concrete floor and roof slabs.

Aboveground, Exterior-Wall Pipe Penetrations: Seal penetrations using sleeves and
mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear space
between pipe and sleeve for installing mechanical sleeve seals.

Underground, Exterior-Wall Pipe Penetrations: Install cast-iron "wall pipes" for sleeves.
Seal pipe penetrations using mechanical sleeve seals. Select sleeve size to allow for 1-
inch annular clear space between pipe and sleeve for instaling mechanical sleeve
seals.

Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and
floors at pipe penetrations. Seal pipe penetrations with firestop materials. Refer to
Division 07 Section "Penetration Firestopping" for materials.

PIPING JOINT CONSTRUCTION

Join pipe and fittings according to Division 22 Sections specifying piping systems.

PIPING CONNECTIONS

Make connections according to the following, unless otherwise indicated:

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final
connection to each piece of equipment.
2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at

final connection to each piece of equipment.
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3.5

3.6

3.7

3.8

3.9

3. Dry Piping Systems: Install dielectric unions and flanges to connect piping
materials of dissimilar metals.
4, Wet Piping Systems: Install dielectric coupling and nipple fittings to connect

piping materials of dissimilar metals.

EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

Install equipment to allow maximum possible headroom unless specific mounting
heights are not indicated.

Install equipment level and plumb, parallel and perpendicular to other building systems
and components in exposed interior spaces, unless otherwise indicated.

Install plumbing equipment to facilitate service, maintenance, and repair or
replacement of components. Connect equipment for ease of disconnecting, with
minimum interference to other installations. Extend grease fittings to accessible
locations.

Install equipment to allow right of way for piping installed at required slope.

CONCRETE BASES

Concrete Bases: Anchor equipment to concrete base according to equipment
manufacturer's written instructions and according to seismic codes at Project.

1. Construct concrete bases of dimensions indicated, but not less than 4 inches
larger in both directions than supported unit.
ERECTION OF METAL SUPPORTS AND ANCHORAGES

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and
elevation to support and anchor plumbing materials and equipment.

Field Welding: Comply with AWS D1.1.

ERECTION OF WOOD SUPPORTS AND ANCHORAGES

Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and
anchor plumbing materials and equipment.

Attach to substrates as required to support applied loads.

GROUTING

Mix and install grout for plumbing equipment base bearing surfaces, pump and other
equipment base plates, and anchors.
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3.10

A

CUTTING AND PATCHING

Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces
necessary for mechanical installations. Perform cutting by skilled mechanics of trades
involved.

Repair cut surfaces to match adjacent surfaces. Execute cutting and patching includ-
ing excavation and fill to complete the work, to uncover work to install improperly se-
guenced work, to remove and replace defective or non-conforming work, to remove
samples of installed work for testing when requested, to provide openings in the work
for penetration of mechanical and electrical work, to execute patching to comple-
ment adjacent work, and to fit Products together to integrate with other work.

Execute work by methods to avoid damage to other work, and which will provide ap-
propriate surfaces to receive patching and finishing. In existing work, minimize damage
and restore to original condition.

Employ original installer to perform cutting for weather exposed and moisture resis-
tant elements, and sight exposed surfaces.

Cut rigid materials using masonry saw or core drill. Pneumatic tools not allowed
without prior approval.

Restore work with new Products in accordance with requirements of Con-
tract Documents.

Fit work air tight to pipes, sleeves, ducts, conduit, and other penetrations
through surfaces.

At penetrations of fire rated walls, partitions, ceiling, or floor construction, completely
seal voids with fire rated material, to full thickness of the penetrated element.

Refinish surfaces to match adjacent finish. For continuous surfaces, refinish to nearest in-
tersection or natural break. For an assembly, refinish entire unit.

END OF SECTION 220500
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SECTION 220505 - EXCAVATION AND BACKEFILL

PART 1 - GENERAL

1.1

1.2

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and

Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:

1. Excavating and backfiling trenches within building lines.

2. Excavating and backfiling trenches for buried mechanical and electrical utilities
and pits for buried utility structures.

Related Sections include the following:

1. Division 23 and 26 Sections for excavating and backfiling buried mechanical and
electrical utilities and buried utility structures.

SUBMITTALS

Product Data: For the following:

1. Each type of plastic warning tape.

PROJECT CONDITIONS

Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others
unless permitted in writing by Architect and then only after arranging to provide
temporary utility services according to requirements indicated:

Demolish and completely remove from site existing underground utilities indicated to
be removed. Coordinate with utility companies to shut off services if lines are active.

PART 2 - PRODUCTS

21

ACCESSORIES

Detectable Warning Tape: Acid- and alkali-resistant polyethylene film warning tape
manufactured for marking and identifying underground utilities, minimum 6 inches wide
and 4 mils thick, continuously inscribed with a description of utility, with metallic core
encased in a protective jacket for corrosion protection, detectable by metal detector
when tape is buried up to 30 inches deep; colored as follows:
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Red: Electric.

Yellow: Gas, oil, steam, and dangerous materials.
Orange: Telephone and other communications.
Blue: Water systems.

Green: Sewer systems.

arLODOE

PART 3 - EXECUTION

3.1

3.2

3.3

PREPARATION

Protect structures, utilities, sidewalks, pavements, and other facilities from damage
caused by settlement, lateral movement, undermining, washout, and other hazards
created by earthwork operations.

EXCAVATION FOR UTILITY TRENCHES
Excavate trenches to indicated gradients, lines, depths, and elevations.

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe
below frost line.

Excavate trenches to uniform widths to provide a working clearance on each side of
pipe or conduit. Excavate trench walls vertically from trench bottom to 12 inches
higher than top of pipe or conduit, unless otherwise indicated.

1. Clearance: 12 inches on each side of pipe or conduit.

Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and
support of pipes and conduit. Shape subgrade to provide continuous support for bells,
joints, and barrels of pipes and for joints, fittings, and bodies of conduits. Remove
projecting stones and sharp objects along trench subgrade.

1. For pipes and conduit less than 6 inches in nominal diameter and flat-bottomed,
multiple-duct conduit units, hand-excavate trench bottoms and support pipe
and conduit on an undisturbed subgrade.

2. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of
trench to support bottom 90 degrees of pipe circumference. Fill depressions with
tamped sand backfill.

3. Excavate trenches 6 inches deeper than elevation required in rock or other
unyielding bearing material to allow for bedding course.

UTILITY TRENCH BACKEFILL

Place and compact bedding course on trench bottoms and where indicated. Shape
bedding course to provide continuous support for bells, joints, and barrels of pipes and
for joints, fittings, and bodies of conduits.
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B. Place and compact initial backfill of subbase material, free of particles larger than 1
inch, to a height of 12 inches over the utility pipe or conduit.

1. Carefully compact material under pipe haunches and bring backfill evenly up on
both sides and along the full length of utility piping or conduit to avoid damage
or displacement of utility system.

C. Install warning tape directly above utilities, 12 inches below finished grade, except 6
inches below subgrade under pavements and slabs.

3.4 COMPACTION OF BACKFILLS

A. Place backfill and fill materials in layers not more than 8 inches in loose depth for
material compacted by heavy compaction equipment, and not more than 4 inches in
loose depth for material compacted by hand-operated tampers.

3.5 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A. Disposal: Remove surplus satisfactory soil and waste material, including unsatisfactory
soil, trash, and debris, and legally dispose of it off Owner's property.

END OF SECTION 220505
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SECTION 220506 — ROOF CURBS AND SUPPORTS
PART 1 - GENERAL
1.1 SUMMARY
A. This Section includes the following:
1. Roof curbs.
2. Equipment supports.
1.2 SUBMITTALS

A. Product Data: For each type of product indicated. Include construction details,
materials, dimensions of individual components and profiles, and finishes.

1.3 QUALITY ASSURANCE
A. Standards: Comply with the following:

1. SMACNA's "Architectural Sheet Metal Manual" details for fabrication of units,
including flanges and cap flashing to coordinate with type of roofing indicated.

2. NRCA's "Roofing and Waterproofing Manual" details for installing units.

B. Coordinate roof curbs and flashing with the roofing system approved installation
procedures.

PART 2 - PRODUCTS
21 MANUFACTURERS
A. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited

to, the following:

B. Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

1. Roof Curbs and Equipment Supports:

Pate Co.(The)

a.
b. Loren Cook Company.

(o] Roof Products & Systems Corp.
d

ThyCurb, Inc.

e. Vent Products Co., Inc.
2.2 MATERIALS, GENERAL
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A

2.3

2.4

2.5

Aluminum Sheet: ASTM B 209 for alclad alloy 3005H25 or alloy and temper required to
suit forming operations, with mill finish, unless otherwise indicated.

Extruded Aluminum: ASTM B 221 alloy 6063-T52 or alloy and temper required to suit
structural and finish requirements, with mill finish, unless otherwise indicated.

Galvanized Steel Sheet: ASTM A 653/A 653M with G90 coating designation;
commercial quality, unless otherwise indicated.

Insulation: Manufacturer's standard rigid or semirigid glass-fiber board of thickness
indicated, not less than 1 ¥2”.

Wood Nailers: Softwood lumber, pressure treated with waterborne preservatives for
aboveground use, complying with AWPA C2; not less than 1-1/2 inches thick.

Fasteners: Same metal as metals being fastened, or nonmagnetic stainless steel or
other noncorrosive metal as recommended by manufacturer. Match finish of exposed
fasteners with finish of material being fastened.

ROOF CURBS

General: Provide insulated roof curbs capable of supporting superimposed live and
dead loads, including equipment loads and other construction to be supported on roof
curbs.

Fabrication: Unless otherwise indicated or required for strength, fabricate units from
minimum 0.0747-inch- thick, structural-quality, hot-dip galvanized or aluminum-zinc

alloy-coated steel sheet; factory primed and prepared for painting with welded or

sealed mechanical corner joints.

1. Provide preservative-treated wood nailers at tops of curbs and formed flange at
perimeter bottom for mounting to roof.

2. Provide manufacturer's standard rigid or semirigid insulation where indicated.

3. Provide formed cants and base profile coordinated with roof insulation thickness.
4, Fabricate units to minimum height of 12 inches, unless otherwise indicated.

5. Sloping Roofs: Fabricate curb units with water diverter or cricket and with height

tapered to match slope to level tops of units.
6. Insulate curb with 1 %" thick insulation to provide a continuous thermal envelope.
ROOF FLASHING

General: Provide and coordinate flashing for all roof penetrations. Flashing shall be
coordinated and compatible with the roofing system.

EQUIPMENT SUPPORTS
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A

General: Provide equipment supports capable of supporting superimposed live and
dead loads, including equipment loads and other construction to be supported.

Fabrication: Unless otherwise indicated or required for strength, fabricate units from
structural-quality, hot-dip galvanized or aluminum-zinc alloy-coated steel sheet; factory
primed and prepared for painting with welded or sealed mechanical corner joints.
Provide preservative-treated wood nailers at tops of curbs and formed flange at
perimeter bottom for mounting to roof. On ribbed or fluted metal roofs, form flange at
perimeter bottom to conform to roof profile. Fabricate units to minimum height of 12
inches above the finished roof, unless otherwise indicated. Fabricate support units with
height tapered to match slope to level tops of units.

Provide 3000 psi concrete reinforced with 6x6x6 WWF, housekeeping pads for all slab
mounted equipment. Chamfer pad edges 1/2".

PART 3 - EXECUTION

3.1

A

3.2

INSTALLATION

General: Comply with manufacturer's written instructions. Coordinate installation of
roof accessories with installation of roof deck, roof insulation, flashing, roofing
membranes, penetrations, equipment, and other construction involving roof
accessories to ensure that each element of the Work performs properly and that
combined elements are waterproof and weathertight. Anchor roof accessories
securely to supporting structural substrates so they are capable of withstanding lateral
and thermal stresses, and inward and outward loading pressures.

Cap Flashing: Where required as component of accessory, install cap flashing to
provide waterproof overlap with roofing or roof flashing (as counterflashing). Seal
overlap with thick bead of mastic sealant.

CLEANING AND PROTECTION

Clean exposed surfaces according to manufacturer's written instructions. Touch up
damaged metal coatings.

END OF SECTION 220506
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SECTION 220510 — PIPE TESTING

PART 1 - GENERAL

11

SUMMARY
This Section includes the following:

1. Pressure testing of piping systemes.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION

3.1

PIPE TESTING

Test all piping as specified herein. Test results shall demonstrate no leaks or appreciable
loss of pressure. Repair or replace defective piping until tests are accomplished
successfully.

All nitrogen used for testing shall be oil-free dry nitrogen.
All air used for testing shall be clean, dry, and oil-free.
All piping systems shall be cleaned after testing

Gas piping system shall be tested with air or nitrogen at 1 1/2" times proposed maximum
working pressure but not less than 50 psig. Test duration will be 4 hour minimum. The
system will withstand the test pressure with no evidence of leakage. Any reduction of
test pressure as indicated by pressure gauge shall be deemed to indicate the presence
of a leak. The leakage shall be located by means of soap and water, or an approved
equivalent nonflammable solution as applicable. Reference NFPA 54 for further details
on gas pipe testing.

System Pressure Medium  Duration
Hot & Cold water (domestic) 150 psig water 4 hours
Natural gas 50 psig air 8 hours
Fire protection 200 psig water 2 hours
Waste & vent 10 feet water 4 hours

END OF SECTION 220510
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SECTION 220513 - COMMON MOTOR AND CONTROLLER REQUIREMENTS FOR PLUMBING
EQUIPMENT

PART 1 - GENERAL

11

A.

1.2

1.3

SUMMARY

Section includes general requirements for single-phase and polyphase, general-
purpose, horizontal, small and medium, squirrel-cage induction motors for use on ac
power systems up to 600V and installed at equipment manufacturer's factory or
shipped separately by equipment manufacturer for field installation.

SUBMITTALS

Product Data for Field-Installed Motors: For each type and size of motor, provide
nameplate data and ratings; shipping, installed, and operating weights; mounting
arrangements; size, type, and location of winding terminations; conduit entry and
ground lug locations; and information on coatings or finishes.

Operation and Maintenance Data: For field-installed motors to include in emergency,
operation, and maintenance manuals.

COORDINATION

Coordinate features of motors, installed units, and accessory devices. Provide motors
that are:

1. Compatible with the following:

a. Magnetic controllers.

b. Multispeed controllers.
C. Reduced-voltage controllers.
2. Designed and labeled for use with variable frequency controllers, and suitable for

use throughout speed range without overheating.

3. Matched to torque and horsepower requirements of the load.
4, Matched to ratings and characteristics of supply circuit and required control
sequence.

PART 2 - PRODUCTS

21 MOTOR REQUIREMENTS
A. Motor requirements apply to factory-installed and field-installed motors except as
follows:
1. Different ratings, performance, or characteristics for a motor are specified in
another Section.
COMMON MOTOR AND CONTROLLER REQUIREMENTS FOR 220513 -1
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2.2

2.3

2. Manufacturer for a factory-installed motor requires ratings, performance, or
characteristics, other than those specified in this Section, to meet performance
specified.

MOTOR CHARACTERISTICS

Motors 1/2 HP and Larger: Three phase.

Motors Smaller Than 1/2 HP: Single phase.

Frequency Rating: 60 Hz.

Voltage Rating: NEMA standard voltage selected to operate on nominal circuit
voltage to which motor is connected.

Service Factor: 1.15 for open drip proof motors; 1.0 for totally enclosed motors.

Duty: Continuous duty at ambient temperature of 105 deg F and at altitude of 3300
feet above sea level.

Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate
connected loads at designated speeds, at installed altitude and environment, with

indicated operating sequence, and without exceeding nameplate ratings or
considering service factor.

Enclosure: Open drip proof for general use, weatherproof, explosion proof, etc., as
required for special duty application.

POLYPHASE MOTORS
Description: NEMA MG 1, Design B, medium induction motor.

Efficiency: Comply with requirements of the NCSBC and EPACT and NEMA Table 12.6C,
but at a minimum meet or exceed value listed in following table.

Minimum Full Load Efficiency Minimum Full Load Efficiency
Open Motors Enclosed Motors
Rating 3600 1800 1200 Rating 3600 1800 1200
HP RPM RPM RPM HP RPM RPM RPM
2-POLE 4-POLE | 6-POLE 2-POLE 4-POLE 6-POLE
1 825 80.0 1 75.5 825 80.0
15 825 84.0 84.0 1.5 825 84.0 85.5
COMMON MOTOR AND CONTROLLER REQUIREMENTS FOR 220513 -2
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2 84.0 84.0 85.5 2 84.0 84.0 86.5
3 84.0 86.5 86.5 3 85.5 87.5 87.5
5 85.5 87.5 87.5 5 87.5 87.5 87.5
7.5 87.5 88.5 88.5 75 88.5 89.5 89.5
10 88.5 89.5 90.2 10 89.5 89.5 89.5
15 89.5 91.0 90.2 15 90.2 91.0 90.2
20 90.2 91.0 91.0 20 90.2 91.0 90.2
25 91.0 91.7 91.7 25 91.0 92.4 91.7
30 91.0 92.4 92.4 30 91.0 92.4 91.7
40 91.7 93.0 93.0 40 91.7 93.0 93.0
50 92.4 93.0 93.0 50 92.4 93.0 93.0
60 93.0 93.6 93.6 60 93.0 93.6 93.6
75 93.0 94.1 93.6 75 93.0 94.1 93.6
100 93.0 94.1 94.1 100 93.6 94.5 94.1
125 93.6 94.5 94.1 125 94.5 94.5 94.1
150 93.6 95.0 94.5 150 94.5 95.0 95.0
200 94.5 95.0 94.5 200 95.0 95.0 95.0

E.

F.

COMMON MOTOR AND CONTROLLER REQUIREMENTS FOR
PLUMBING EQUIPMENT

Stator: Copper windings, unless otherwise indicated.

Rotor: Squirrel cage, unless otherwise indicated.

Bearings: Double-shielded, ball bearings suitable for radial and thrust loading.

Temperature Rise: Match insulation rating, unless otherwise indicated.
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G. Insulation: Class F, unless otherwise indicated.

2.4 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS

A. Motors Used with Reduced-Inrush Controllers: Match wiring connection requirements
for controller with required motor leads. Provide terminals in motor terminal box, suited
to control method.

B. Motors Used with Variable Frequency Controllers: Ratings, characteristics, and features
coordinated with and approved by controller manufacturer.

1. Designed with critical vibration frequencies outside operating range of controller
output.
2. Temperature Rise: Matched to rating for Class B insulation.
3. Insulation: Class H.
4, Thermal Protection: Comply with NEMA MG 1 requirements for thermally
protected motors.
25 SINGLE-PHASE MOTORS

A. Type: One of the following, to suit starting torque and requirements of specific motor
application:

1. Permanent-split capacitor.

B. Shaded-Pole Motors: For motors 1/20 hp and smaller only.

C. Thermal Protection: Internal protection to automatically open power supply circuit to
motor when winding temperature exceeds a safe value calibrated to temperature
rating of motor insulation. Thermal-protection device shall automatically reset when
motor temperature returns to normal range.

D. Bearings: Ball type for belt-connected motors and other motors with high radial forces
on motor shaft; sealed, sleeve type for other single-phase motors.

2.6 CONTROLLERS AND CONTROLS:

A. Controllers shall conform to adopted standards and recommended practices of the
Industrial Control Standards of the National Electrical Manufacturers Association and
the standard for Industrial Control Equipment of the Underwriters Laboratories, Inc. Sin-
gle phase motors shall be provided with integral overload protection.

B. Two (2) speed, three phase motors shall be one winding consequent pole type.

C. Magnetic starters for motors 50 hp and smaller shall be full voltage, across the line type
with undervoltage release for manual or automatic operation and shall break all
phases on 3 phase starters.

D. Starters for motors 60 hp and above shall be reduced voltage type. Starters shall be
provided with start-stop pushbuttons mounted on cover unless controlled by hand-off-

COMMON MOTOR AND CONTROLLER REQUIREMENTS FOR 220513 -4
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G.

automatic device. Hand-off-automatic device shall not be wired to override safety
device interlocks on starter mounted on or adjacent to starter except where indicated
on plans. If selector is mounted remotely, provide test start pushbutton on starter. All
auxiliary contacts required for interlocking purposes shall be furnished and installed with
starter. All manual motor starters shall be quick-make, quick-break, toggle action types
with one-piece melting alloy type thermal units and pilot light.

Starters shall be provided with proper size thermal elements which shall be of one-
piece, interchangeable construction. The starter shall not operate with any element
removed. All starters installed outdoors shall be provided with ambient temperature
compensating motor overload devices. All starter enclosures shall be NEMA 1, indoors
and NEMA 3R in exterior areas, unless noted otherwise.

All starters and pushbutton stations shall be provided with labels as specified under
identification designating service for which starter is used. Plate shall be firmly at-
tached to starter or wall mounted adjacent to starter.

Provide thermal element selection chart on the inside of each starter door.

PART 3 - EXECUTION

3.1

A.

3.2

3.3

FIELD QUALITY CONTROL
Prepare for acceptance tests as follows:

1. Run each motor with its controller. Demonstrate correct rotation, alignment, and
speed at motor design load.

2. Test interlocks and control features for proper operation.
3. Verify that current in each phase is within nameplate rating.
ADJUSTING

Align motors, bases, shafts, pulleys and belts. Tension belts according to manufacturer's
written instructions.

CLEANING
After completing equipment installation, inspect unit components. Remove paint
splatters and other spots, dirt, and debris. Repair damaged finish to match original

finish.

Clean motors, on completion of installation, according to manufacturer's written
instructions.

END OF SECTION 220513
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SECTION 220519 - METERS AND GAGES FOR PLUMBING PIPING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Bimetallic-actuated thermometers.
Liguid-in-glass thermometers.
Thermowells.

Dial-type pressure gages.

Gage attachments.

arOdE

1.2 SUBMITTALS
A. Product Data: For each type of product indicated.
B. Product certificates.

C. Operation and maintenance data.

PART 2 - PRODUCTS

21 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

1. Thermometers:
a. Weksler Instruments Operating Unit.
b. Ernst Gage Co.
C. Palmer Instruments, Inc.
d. H. O. Trerice Co.
e. Weiss Instruments, Inc.
f. Ashcroft Commercial Sales Operation.

2. Pressure Gages:

Ashcroft Commercial Sales Operation.
Weksler Instruments Operating Unit.
Ernst Gage Co.

Marsh Bellofram.

Trerice: H. O. Trerice Co.

Weiss Instruments, Inc.

~0Q0 TP
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2.2 THERMOMETERS, GENERAL
A. Scale Range: Temperature ranges for services listed are as follows:

1. Domestic Hot Water: 30 to 240 deg F, with 2-degree scale divisions.
2. Domestic Cold Water: 0 to 100 deg F, with 2-degree scale divisions.
3. Hot Water: 30 to 240 deg F, with 2-degree scale divisions.

B. Accuracy: Plus or minus 1 percent of range span or plus or minus one scale division to
maximum of 1.5 percent of range span.

C. Use digital type thermometers.
23 DIGITAL THERMOMETERS

Description: Variable angle, light powered, digital thermometer.
Case: High impact ABS.

Display: 3/8” LCD digits, wide ambient formula.

Lux rating: 10 lux (1 foot candle)

Update: 10 seconds

Ambient operating temperature: -30°F to 140°F

Sensor: Glass passivated thermistor

I gmmo o0 ® >

Stem assembly: Industrial glass type

Fahrenheit to Celsius switchable

(&

Weiss Vari-angle Digital thermometer or equal

2.4 SEPARABLE SOCKETS

A. Description: Fitting with protective socket for installation in threaded pipe fitting to hold
fixed thermometer stem.

1. Material: Brass, for use in copper piping.

2. Material: Stainless steel, for use in steel piping.

3. Extension-Neck Length: Nominal thickness of 2 inches, but not less than thickness
of insulation. Omit extension neck for sockets for piping not insulated.

4, Insertion Length: To extend to one-third of diameter of pipe.

5. Cap: Threaded, with chain permanently fastened to socket.

6. Heat-Transfer Fluid: Oil or graphite.

2.5 THERMOMETER WELLS

A. Description: Fitting with protective well for installation in threaded pipe fitting to hold
test thermometer.

1. Material: Brass, for use in copper piping.
2. Material: Stainless steel, for use in steel piping.

METERS AND GAGES FOR PLUMBING PIPING 220519 -2
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3. Extension-Neck Length: Nominal thickness of 2 inches, but not less than thickness
of insulation. Omit extension neck for wells for piping not insulated.

Insertion Length: To extend to one-third of diameter of pipe.

5. Cap: Threaded, with chain permanently fastened to socket.

6. Heat-Transfer Fluid: Oil or graphite.

e

2.6 PRESSURE GAGES

A. Description: ASME B40.1, phosphor-bronze bourdon-tube type with bottom connection;
dry type, unless liquid-filed-case type is indicated.

B. Case: Drawn steel, brass, or aluminum with 4-1/2-inch- diameter, glass lens.
C. Connector: Brass, NPS 1/4.

D. Scale: White-coated aluminum with permanently etched markings.

E. Accuracy: Grade A, plus or minus 1 percent of middle 50 percent of scale.

F. Range: Comply with the following:

1. Vacuum: 30 inches Hg of vacuum to 15 psig of pressure.
2. Fluids under Pressure: Two times the operating pressure.
2.7 PRESSURE-GAGE FITTINGS

A. Valves: NPS 1/4 copper or bronze ball valve.

B. Syphons: NPS 1/4 coil of brass tubing with threaded ends.

C. Snubbers: ASME B40.5, NPS 1/4 brass bushing with corrosion-resistant porous-metal disc
of material suitable for system fluid and working pressure.

PART 3 - EXECUTION

3.1 METER AND GAGE INSTALLATION, GENERAL

A. Install meters, gages, and accessories according to manufacturer's written instructions
for applications where used.

3.2 THERMOMETER INSTALLATION
A. Install digital thermometers and adjust vertical and tilted positions.
B. Install separable sockets in vertical position in piping tees where fixed thermometers are
indicated.
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3.3

3.4

3.5

1. Install with socket extending a minimum of 2 inches into fluid.
2. Install with socket extending to one-third of diameter of pipe.
3. Install with socket extending to center of pipe.

4, Fill sockets with oil or graphite and secure caps.

Install thermometer wells in vertical position in piping tees where test thermometers are
indicated.

Install with stem extending a minimum of 2 inches into fluid.
Install with stem extending to one-third of diameter of pipe.
Install with stem extending to center of pipe.
Fill wells with oil or graphite and secure caps.

NS

PRESSURE-GAGE INSTALLATION

Install pressure gages in piping tees with pressure-gage valve located on pipe at most
readable position.

Install liquid-filled-type pressure gages at suction and discharge of each pump.

Install pressure-gage needle valve and snubber in piping to pressure gages.

CONNECTIONS

Piping installation requirements are specified in other Division 22 Sections. Drawings
indicate general arrangement of piping and specialties. The following are specific
connection requirements:

1. Install meters and gages adjacent to machines and equipment to allow service
and maintenance.

2. Connect flow-measuring-system elements to meters.

3. Connect flowmeter transmitters to meters.

4, Connect thermal-energy-flowmeter transmitters to meters.

Make electrical connections to power supply and electrically operated meters and
devices.

Ground electrically operated meters.

ADJUSTING AND CLEANING

Calibrate meters according to manufacturer's written instructions, after installation.
Adjust faces of meters and gages to proper angle for best visibility.

Clean windows of meters and gages and clean factory-finished surfaces. Replace

cracked and broken windows, and repair scratched and marred surfaces with
manufacturer's touchup paint.
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END OF SECTION 220519
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SECTION 220523 - GENERAL-DUTY VALVES FOR PLUMBING PIPING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Brass ball valves.

Bronze ball valves.

Iron, single-flange butterfly valves.
Bronze swing check valves.

Iron swing check valves.

Bronze gate valves.

Iron gate valves.

Bronze globe valves.

Iron globe valves.

©CoNoGOR~®ONE

B. Related Sections:
1. Division 22 plumbing piping Sections for specialty valves applicable to those
Sections only.
2. Division 22 Section "ldentification for Plumbing Piping and Equipment" for valve
tags and schedules.
3. Division 33 water distribution piping Sections for general-duty and specialty valves
for site construction piping.

1.2 SUBMITTALS

A. Product Data: For each type of valve indicated.

1.3 QUALITY ASSURANCE
A ASME Compliance: ASME B16.10 and ASME B16.34 for ferrous valve dimensions and
design criteria.
B. NSF Compliance: NSF 61 for valve materials for potable-water service.

PART 2 - PRODUCTS

21 GENERAL REQUIREMENTS FOR VALVES

A. Refer to valve schedule articles for applications of valves.
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B. Valve Pressure and Temperature Ratings: Not less than indicated and as required for
system pressures and temperatures, 200 psi CWP minimum.

C. Valve Sizes: Same as upstream piping unless otherwise indicated.
D. Valve Actuator Types:

Gear Actuator: For quarter-turn valves NPS 8 and larger.

Handwheel: For valves other than quarter-turn types.

Lever Handle: For quarter-turn valves NPS 6 and smaller, except plug valves.
Wrench: For plug valves with square heads.

Chainwheel: Device for attachment to valve handwheel, stem, or other
actuator; of size and with chain for mounting height, as indicated in the "Valve
Installation" Article.

arODOE

E. Valves in Insulated Piping: With 2-inch stem extensions and the following features:

1. Gate Valves: With rising stem.

2. Ball Valves: With extended operating handle of non-thermal-conductive
material, and protective sleeve that allows operation of valve without breaking
the vapor seal or disturbing insulation.

3. Butterfly Valves: With extended neck.

F. Valve-End Connections:

Flanged: With flanges according to ASME B16.1 for iron valves.

Solder Joint: With sockets according to ASME B16.18.

Threaded: With threads according to ASME B1.20.1.

Bronze Valves: NPS 2 and smaller with threaded or solder ends, unless otherwise
indicated.

5. Ferrous Valves: NPS 2-1/2 and larger with flanged ends, unless otherwise
indicated.

PR

G. Valve Bypass and Drain Connections: MSS SP-45.

2.2 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

Crane Co.; Crane Valve Group; Crane Valves.

Crane Co.; Crane Valve Group; Jenkins Valves.

Hammond Valve.

Milwaukee Valve Company.

NIBCO INC.

Red-White Valve Corporation.

Conbraco Industries, Inc.; Apollo Valves.

Watts Regulator Co.; a division of Watts Water Technologies, Inc.

2.3 BALL VALVES

STQ@™"0aa00TD
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A

2.4

2.5

2.6

2.7

MSS SP-110, Class 150 Ball Valves, 1/2-Inch to 4-Inch: Rated for 150 psi saturated steam
pressure, 400 psi WOG pressure; 2-piece construction; with bronze body conforming to
ASTM B 62, standard or conventional port, chrome-plated brass ball, replaceable "Teflon"
or "TFE" seats and seals, blowout proof stem, extended stem for insulated systems, and
vinyl-covered steel handle.

BUTTERFLY VALVES

MSS SP-67, Type |, rated bubbletight at 200 psi for tight shutoff, with disc and lining
suitable for potable water, unless otherwise indicated. Butterfly valves shall have
ductile or cast iron body, bronze floating type disc, EPT seat, 416 stainless steel dry
journal type stems, bronze bearings. Bodies shall be full lug type with extended necks
adequate for the appropriate insulation thickness. Operators shall be 10 position
positive lock lever type in sizes 4" to 6", and worm gear operators for 8" and above

GATE VALVES

Gate Valves, 2-Inch and Smaller: MSS SP-80; Class 150, body and union bonnet of ASTM
B 62 cast bronze; with threaded ends or solder ends, solid disc, copper-silicon alloy
stem, brass packing gland, "Teflon" impregnated packing, and malleable iron
handwheel.

Gate Valves, 2-1/2-Inch and Larger: MSS SP-70; Class 125 iron body, bronze mounted,
with body and bonnet conforming to ASTM A 126 Class B; outside screw and yoke, with
flanged ends, "Teflon" impregnated packing, and two-piece backing gland assembly.

GLOBE VALVES

Globe Valves, 2-inch and Smaller MSS SP-80; Class 125; body and screwed bonnet of
ASTM B62 cast bronze; with threaded or solder ends, brass of replaceable composition
disc, copper-silicon alloy stem, brass packing gland, "Teflon" impregnated packing, and
malleable iron handwheel. Provide Class 150 valves meeting the above where system
pressure requires.

Globe Valves 2-1/2 inch and Larger MSS SP-85; Class 125 iron body and bolted bonnet
conforming to ASTM A 126, Class B; with outside screw and yoke, bronze mounted,
flanged ends, and "Teflon" impregnated packing, and two-piece packing gland
assembly.

CHECK VALVES

Swing Check Valves, 2-Inch and Smaller MSS SP-80; Class 125, cast-bronze body and
cap conforming to ASTM B 62; with horizontal swing, Y-pattern, and bronze disc; and
having threaded or solder ends. Provide Class 150 valves meeting the above
specifications, with threaded end connections, where system pressure requires or
where Class 125 is not available.

Swing Check Valves, 2-1/2 Inch and Larger MSS SP-71; Class 125, cast iron body and
bolted cap conforming to ASTM A 126, Class B; horizontal swing, and bronze disc or
cast-iron disc with bronze disc ring; and flanged ends.
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C.

2.8

Wafer Check Valves Class 125, 200 psi WOG, cast-iron body with replaceable bronze
seat, and non-slam design lapped and balanced twin bronze flappers and stainless
steel trim and torsion spring. Provide valves designed to open and close at
approximately one foot differential pressure.

BALANCING VALVES (CIRCUIT SETTER)

Calibrated Balancing Valves, NPS 2 and Smaller; Bronze body, brass ball type, 125-psig

working pressure, 250 deg F maximum operating temperature, and having threaded or
soldered ends. Valves shall have calibrated orifice or venturi, connections for portable
differential pressure meter with integral seals, and be equipped with a memory stop to

retain set position. Valve shall be rated for shutoff service.

Calibrated Balancing Valves, NPS 2-1/2 and Larger: Cast-iron or steel body, ball type,
125-psig working pressure, 250 deg F maximum operating temperature, and having
flanged or grooved connections. Valves shall have calibrated orifice or venturi;
connections for portable differential pressure meter with integral seals, and be
equipped with a memory stop to retain set position. Valve shall be rated for shutoff
service.

PART 3 - EXECUTION

3.1

3.2

3.3

VALVE INSTALLATION

Install valves with unions or flanges at each piece of equipment arranged to allow
service, maintenance, and equipment removal without system shutdown.

Locate valves for easy access and provide separate support where necessary.
Install valves in horizontal piping with stem at or above center of pipe.

Install valves in position to allow full stem movement.

ADJUSTING

Adjust or replace valve packing after piping systems have been tested and put into
service but before final adjusting and balancing. Replace valves if persistent leaking
occurs.

GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

If valve applications are not indicated, use the following:
Shutoff Service: Ball, butterfly, or gate valves.
Throttling Service: Globe or ball valves.

Balancing Service: Circuit setter.
Pump Discharge: Spring-loaded, lift-disc or wafer check valves.

PODDPE
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3.4 DOMESTIC, HOT- AND COLD-WATER VALVE SCHEDULE
A. Pipe NPS 2 and Smaller:

Bronze Valves: May be provided with solder-joint ends instead of threaded ends.
Bronze Angle Valves: Class 125, bronze disc.

Ball Valves: Two piece, regular port, brass or bronze with bronze trim.

Bronze Swing Check Valves: Class 125, bronze disc.

Bronze Gate Valves: Class 125, RS.

Bronze Globe Valves: Class 125, bronze disc.

ousrwdDE

B. Pipe NPS 2-1/2 and Larger:

Iron Valves, NPS 2-1/2 to NPS 4: flanged ends
Iron Swing Check Valves: Class 125, metal seats.
Iron Gate Valves: Class 125, OS&Y.

Iron Globe Valves: Class 125.

PopdE

END OF SECTION 220523
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SECTION 220529 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

11

1.2

13

1.4

15

1.6

SUMMARY
This Section includes the following:

Steel pipe hangers and supports.
Trapeze pipe hangers.

Metal framing systems.

Fastener systems.

Equipment supports.

arOdE

DEFINITIONS

Terminology: As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers and
Supports.”

PERFORMANCE REQUIREMENTS

Design supports for multiple pipes capable of supporting combined weight of
supported systems, system contents, and test water.

Design equipment supports capable of supporting combined operating weight of
supported equipment and connected systems and components.

SUBMITTALS

Product Data: For the following:

1. Steel pipe hangers and supports.

2. Powder-actuated fastener systems.

QUALITY ASSURANCE

Welding: Qualify procedures and personnel according to ASME Boiler and Pressure
Vessel Code: Section IX.

FINISHES

All hangers, supports, fasteners, etc. for outdoor installation shall be hot dip galvanized,

indoor hangers shall be painted or galvanized. Al hanger rod shall be hot dip
galvanized or cadmium plated.

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND 220529 -1
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PART 2 - PRODUCTS

21

2.2

2.3

2.4

2.5

STEEL PIPE HANGERS AND SUPPORTS

Description: MSS SP-58, Types 1 through 58, factory-fabricated components. Refer to
Part 3 "Hanger and Support Applications" Article for where to use specific hanger and
support types.

Galvanized, Metallic Coatings: Pregalvanized or hot dipped.

Nonmetallic Coatings: Plastic coating, jacket, or liner.

Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion for
support of bearing surface of piping.

TRAPEZE PIPE HANGERS

Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made
from structural-steel shapes with MSS SP-58 hanger rods, nuts, saddles, and U-bolts.

METAL FRAMING SYSTEMS

Description: MFMA-3, shop- or field-fabricated pipe-support assembly made of steel
channels and other components.

Coatings: Manufacturer's standard finish, unless bare metal surfaces are indicated.

Nonmetallic Coatings: Plastic coating, jacket, or liner.

FASTENER SYSTEMS

Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement
concrete with pull-out, tension, and shear capacities appropriate for supported loads
and building materials where used.

Mechanical-Expansion Anchors: Insert-wedge-type zinc-coated steel, for use in
hardened portland cement concrete with pull-out, tension, and shear capacities
appropriate for supported loads and building materials where used.

EQUIPMENT SUPPORTS

Description: Welded, shop- or field-fabricated equipment support made from
structural-steel shapes.

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND 220529 - 2
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2.6

A.

2.7

2.8

MISCELLANEOUS MATERIALS

Structural Steel: ASTM A 36/A 36M, steel plates, shapes, and bars; black and
galvanized.

Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink
and nonmetallic grout; suitable for interior and exterior applications.
1. Design Mix: 5000-psi, 28-day compressive strength.

MANUFACTURED UNITS

Pipe Hangers, Supports, and Components: MSS SP-58, factory-fabricated components.
Refer to "Hanger and Support Applications" Article in Part 3 for where to use specific
hanger and support types.

All bracket, clamp and rod sizes indicated are minimum sizes only. The installing trade
shall be responsible for structural integrity of all supports. All structural hanging materials
shall have a safety factor of 5 built in and shall comply with MSS Standard SP-69.

All hangers, supports, fasteners, etc. for outdoor installation shall be hot dip galvanized,
indoor hangers shall be painted or galvanized. All hanger rod shall be hot dip
galvanized or cadmium plated.

Supports for uncovered copper tubing shall be especially designed for copper tubing,
shall be of exact outside diameter of tubing and shall be copper plated.

Channel Support Systems: MFMA-2, factory-fabricated components for field assembly.

1. Coatings: Manufacturer's standard finish, unless bare metal surfaces are
indicated.

2. Nonmetallic Coatings: On attachments for electrolytic protection where
attachments are in direct contact with copper tubing.

MISCELLANEOUS MATERIALS

Powder-Actuated Drive-Pin Fasteners: Powder-actuated-type, drive-pin attachments
with pull-out and shear capacities appropriate for supported loads and building
materials where used.

Mechanical-Anchor Fasteners: Insert-type attachments with pull-out and shear
capacities appropriate for supported loads and building materials where used.

Structural Steel: ASTM A 36/A 36M, steel plates, shapes, and bars, black and
galvanized.

Grout: ASTM C 1107, Grade B, factory-mixed and -packaged, nonshrink and
nonmetallic, dry, hydraulic-cement grout.

1. Characteristics: Post hardening and volume adjusting; recommended for both
interior and exterior applications.
2. Properties: Nonstaining, noncorrosive, and nongaseous.

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND 220529 - 3
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3. Design Mix: 5000-psi, 28-day compressive strength.

PART 3 - EXECUTION
3.1 HANGER AND SUPPORT APPLICATIONS

A. Specific hanger requirements are specified in Sections specifying equipment and
systems.

B. Comply with MSS SP-69 for pipe hanger selections and applications that are not
specified in piping system Specification Sections. Unless otherwise indicated and
except as specified in piping system Specification Sections, install the following types:

Description Type
Insulation Protection Shield 40
Pipe saddle 39
Clevis hanger 1
Roller hanger 43
Clevis 14
Eye Nut 17
Eye Socket 16
U-bolt 24
Copper Tubing Hanger 10
Beam Clamp 23
Pipe Roller Stand 44 and 46
Pipe Clamp 4and 3
Riser Clamp 8
Center Load Beam Clamp 21
Walll Bracket 32 and 33
Welded Beam Attachment 22
Concrete Insert 18
Turnbuckle 13

C. Saddles and Shields: Unless otherwise indicated and except as specified in piping
system Specification Sections, install the following types:

1. Steel Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with
insulation that matches adjoining insulation.

2. Protection Shields (MSS Type 40): Of length recommended by manufacturer to
prevent crushing insulation.

3.2 HANGER AND SUPPORT INSTALLATION
A. Pipe Hanger and Support Installation: Comply with MSS SP-69 and MSS SP-89. Install

hangers, supports, clamps, and attachments as required to properly support piping
from building structure.

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND 220529 - 4
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B.

3.3

3.4

Supports, anchors, hangers and guides per MSS SP-69 shall be provided for all horizontal
and vertical piping. Hangers shall be so arranged as to prevent excessive deflection
and avoid excessive bending stresses.

Clevis type hangers shall be used for support of "cold" or ambient temperature piping
systems, provide galvanized insulation shields with flared ends for insulated piping.

Roller type supports shall be used for hot pipes subject to axial movement.

Supports shall be braced so that movement occurs in roller rather than support rods.
Provide beam clamps, turnbuckles, struts, channels, angle iron, and miscellaneous
supports as required for a complete installation.

Pipe hangers shall be installed no further than 24" from any change of direction.

Contractor shall bear all responsibility for materials and workmanship as described in
this section and shall make sure that all hangers and supports are properly and
permanently connected to building structure.

Heavy-Duty Steel Trapeze Installation: Arrange for grouping of parallel runs of horizontal
piping and support together on field-fabricated, heavy-duty trapezes.

EQUIPMENT SUPPORTS

Fabricate structural-steel stands to suspend equipment from structure above or to
support equipment above floor.

Grouting: Place grout under supports for equipment and make smooth bearing
surface.

PAINTING

Touching Up: Clean field welds and abraded areas of shop paint. Paint exposed areas
immediately after erecting hangers and supports. Use same materials as used for shop
painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.

Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.

All hangers, supports, fasteners, etc. for outdoor installation shall be hot dip galvanized,
indoor hangers shall be painted or galvanized. All hanger rod shall be hot dip
galvanized or cadmium plated.

END OF SECTION 220529
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SECTION 220553 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

11

1.2

SUMMARY

Section Includes:

1. Equipment labels.

2. Warning signs and labels.
3. Pipe labels.

SUBMITTAL

Product Data: For each type of product indicated.

PART 2 - PRODUCTS

21

EQUIPMENT LABELS

Metal Labels for EQuipment:

1. Material and Thickness: Aluminum, 0.032-inch or anodized aluminum, 0.032-inch
minimum thickness, and having predrilled or stamped holes for attachment
hardware.

2. Minimum Label Size: Length and width vary for required label content, but not
less than 2-1/2 by 3/4 inch.

3. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24

inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger
lettering for greater viewing distances. Include secondary lettering two-thirds to
three-fourths the size of principal lettering.

4, Fasteners: Stainless-steel rivets or self-tapping screws.

Label Content: Include equipment's Drawing designation or unique equipment
number, Drawing numbers where equipment is indicated (plans, details, and
schedules), plus the Specification Section number and title where equipment is
specified.

Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-
inch bond paper. Tabulate equipment identification number and identify Drawing
numbers where equipment is indicated (plans, details, and schedules), plus the
Specification Section number and title where equipment is specified. Equipment
schedule shall be included in operation and maintenance data.

IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 220553 -1
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2.2

A.

2.3

WARNING SIGNS AND LABELS

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,
1/8 inch thick, and having predrilled holes for attachment hardware.

Letter Color: Black.
Background Color: Yellow.

Minimum Label Size: Length and width vary for required label content, but not less than
2-1/2 by 3/4 inch.

Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches,
1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for
greater viewing distances. Include secondary lettering two-thirds to three-fourths the
size of principal lettering.

Fasteners: Stainless-steel rivets or self-tapping screws.

Label Content: Include caution and warning information, plus emergency notification
instructions.

PIPE LABELS

General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with
lettering indicating service, and showing flow direction.

Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to partially cover
circumference of pipe and to attach to pipe without fasteners or adhesive.

Pipe Label Contents: Include identification of piping service using same designations or
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.

1. Flow-Direction Arrows: Integral with piping system service lettering to
accommodate both directions, or as separate unit on each pipe label to
indicate flow direction.

2, Lettering Size: At least 1-1/2 inches high.

PART 3 - EXECUTION

3.1

PREPARATION

Clean piping and equipment surfaces of substances that could impair bond of
identification devices, including dirt, oil, grease, release agents, and incompatible
primers, paints, and encapsulants.
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3.2 EQUIPMENT LABEL INSTALLATION
A. Install or permanently fasten labels on each major item of mechanical equipment.
B. Locate equipment labels where accessible and visible.

3.3 PIPE LABEL INSTALLATION

A. Locate pipe labels where piping is exposed or above accessible ceilings in finished
spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and
plenums; and exterior exposed locations as follows:

1. Near each valve and control device.

2. Near each branch connection, excluding short takeoffs for fixtures and terminal
units. Where flow pattern is not obvious, mark each pipe at branch.

3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.

4, At access doors, manholes, and similar access points that permit view of

concealed piping.

Near major equipment items and other points of origination and termination.

6. Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25
feet in areas of congested piping and equipment.

o

B. Pipe Label Color Schedule:
1. Domestic Water Piping:

a. Background Color: Green
b. Letter Color: White

2. Sanitary Waste and Storm Drainage Piping:

a. Background Color: Green.
b. Letter Color: White.

END OF SECTION 220553
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SECTION 220700 - PLUMBING INSULATION

PART 1 - GENERAL

11

1.2

1.3

1.4

SUMMARY

Section Includes:

1. Insulation Materials:
a. Flexible elastomeric.
b. Mineral fiber.

2. Insulating cements.

3. Adhesives.

4, Mastics.

5. Sealants.

6. Factory-applied jackets.

7. Field-applied fabric-reinforcing mesh.

8. Field-applied jackets.

9. Tapes.

10. Securements.

11. Corner angles.

QUALITY ASSURANCE

July 19, 2013

Fire-Test-Response Characteristics: Insulation and related materials shall have fire-test-
response characteristics indicated, as determined by testing identical products per
ASTM E 84, by a testing and inspecting agency acceptable to authorities having
jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes,
and cement material containers, with appropriate markings of applicable testing and
inspecting agency.

Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-

Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-

1.

developed index of 50 or less.
2.

developed index of 150 or less.
SUBMITTALS

Product Data: Identify thermal conductivity, thickness, and jackets (both factory and

field applied, if any), for each type of product indicated.

QUALITY ASSURANCE

PLUMBING INSULATION
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A. Installer Qualifications: Skilled mechanics who have successfully completed an
apprenticeship program or another craft training program.

B. Fire-Test-Response Characteristics: As determined by testing materials identical to those
specified in this Section according to ASTM E 84, by a testing and inspecting agency
acceptable to authorities having jurisdiction. Factory label insulation and jacket
materials and sealer and cement material containers with appropriate markings of
applicable testing and inspecting agency.

1.

2.

Insulation Installed Indoors: Flame-spread rating of 25 or less, and smoke-
developed rating of 50 or less.

Insulation Installed Outdoors: Flame-spread rating of 75 or less, and smoke-
developed rating of 150 or less.

PART 2 - PRODUCTS

21 INSULATION MATERIALS

A. Mineral-Fiber Insulation: Glass fibers bonded with a thermosetting resin complying with
the following:

1. Preformed Pipe Insulation: Comply with ASTM C 547, Type 1, with factory-applied,
all-purpose, vapor-retarder jacket.

2. Blanket Insulation: Comply with ASTM C 553, Type I, without facing.

3. Fire-Resistant Adhesive: Comply with MIL-A-3316C in the following classes and
grades:

a. Class 1, Grade A for bonding glass cloth and tape to unfaced glass-fiber
insulation, for sealing edges of glass-fiber insulation, and for bonding
lagging cloth to unfaced glass-fiber insulation.

b. Class 2, Grade A for bonding glass-fiber insulation to metal surfaces.

4, Vapor-Retarder Mastics: Fire- and water-resistant, vapor-retarder mastic for

indoor applications. Comply with MIL-C-19565C, Type II.

5. Mineral-Fiber Insulating Cements: Comply with ASTM C 195.
6. Expanded or Exfoliated Vermiculite Insulating Cements: Comply with ASTM C 196.
7. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with

ASTM C 449/C 449M.

8. Products: Subject to compliance with requirements, provide one of the following:

a. Fibrex Insulations Inc.; Coreplus 1200.

b. Johns Manwville; Micro-Lok.

C. Knauf Insulation; 1000 Pipe Insulation.

d. Owens Corning; Fiberglas Pipe Insulation.

B. Mineral-Fiber, Pipe and Tank Insulation: Mineral or glass fibers bonded with a

thermosetting resin.  Semirigid board material with factory-applied FSK jacket
complying with ASTM C 1393, Type Il or Type IlIA Category 2, or with properties similar to

PLUMBING INSULATION 220700 - 2
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2.2

ASTM C 612, Type IB. Nominal density is 2.5 Ib/cu. ft. or more. Thermal conductivity (k-
value) at 100 deg Fis 0.29 Btu x in./h x sq. ft. x deg F or less.

1. Products: Subject to compliance with requirements, provide one of the following:
a. CertainTeed Corp.; CrimpWrap.
b. Johns Manville; MicroFlex.
C. Knauf Insulation; Pipe and Tank Insulation.
d. Owens Corning; Fiberglas Pipe and Tank Insulation.

Flexible Elastomeric Thermal Insulation: Closed-cell, sponge- or expanded-rubber
materials. Polyethylene or Polymer insulations are not acceptable. Comply with
ASTM C 534, Type | for tubular materials and Type Il for sheet materials. Insulation shall
be AP/Armaflex or equal.

1. Adhesive: As recommended by insulation material manufacturer.
2. Ultraviolet-Protective Coating: As recommended by insulation manufacturer.
3. Products: Subject to compliance with requirements, provide one of the following:

a. Aeroflex USA Inc.; Aerocel.
b. Armacell LLC; AP Armaflex.
C. RBX Corporation; Insul-Sheet 1800 and Insul-Tube 180.

Prefabricated Thermal Insulating Fitting Covers: Comply with ASTM C 450 for dimensions
used in preforming insulation to cover valves, elbows, tees, and flanges.

FIELD-APPLIED JACKETS
General: ASTM C 921, Type 1, unless otherwise indicated.

Foil and Paper Jacket: Laminated, glass-fiber-reinforced, flame-retardant kraft paper
and aluminum foil.

PVC Jacket: High-impact, ultraviolet-resistant PVC; 20 mils thick; roll stock ready for
shop or field cutting and forming.

1. Adhesive: As recommended by insulation material manufacturer.
2. PVC Jacket Color: Color-code piping jackets based on materials contained
within the piping system.

Heavy PVC Fitting Covers: Factory-fabricated fitting covers manufactured from 30-mil-
thick, high-impact, ultraviolet-resistant PVC.

1. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, flanges,
reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and
supply covers for lavatories for the disabled.

2. Adhesive: Asrecommended by insulation material manufacturer.

Standard PVC Fitting Covers: Factory-fabricated fitting covers manufactured from 20-
mil- thick, high-impact, ultraviolet-resistant PVC.
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2.3

2.4

1. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, flanges,
reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and
supply covers for lavatories for the disabled.

2. Adhesive: As recommended by insulation material manufacturer.

Aluminum Jacket: Aluminum roll stock, ready for shop or field cutting and forming to

indicated sizes. Comply with ASTM B 209, 3003 alloy, H-14 temper.

1. Finish and Thickness: Stucco-embossed finish, 0.016 inch thick.

2. Moisture Barrier: 1-mil- thick, heat-bonded polyethylene and kraft paper.

3. Elbows: Preformed, 45- and 90-degree, short- and long-radius elbows; same
material, finish, and thickness as jacket.

ACCESSORIES AND ATTACHMENTS

Glass Cloth and Tape: Comply with MIL-C-20079H, Type | for cloth and Type Il for tape.
Woven glass-fiber fabrics, plain weave, presized a minimum of 8 0z./sq. yd..

1. Tape Width: 4 inches.
Bands: 3/4 inch wide, in one of the following materials compatible with jacket:

Stainless Steel: ASTM A 666, Type 304; 0.020 inch thick.
Galvanized Steel: 0.005 inch thick.

Aluminum: 0.007 inch thick.

Brass: 0.010 inch thick.

Nickel-Copper Alloy: 0.005 inch thick.

arODOE

Wire: 0.080-inch, nickel-copper alloy; 0.062-inch, soft-annealed, stainless steel; or 0.062-
inch, soft-annealed, galvanized steel.

VAPOR RETARDERS

Mastics: Materials recommended by insulation material manufacturer that are
compatible with insulation materials, jackets, and substrates.

PART 3 - EXECUTION

3.1

3.2

EXAMINATION

Examine substrates and conditions for compliance with requirements for installation and
other conditions affecting performance of insulation application.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION
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3.3

A

Surface Preparation: Clean and dry pipe and fitting surfaces. Remove materials that
will adversely affect insulation application.

GENERAL APPLICATION REQUIREMENTS

Apply insulation materials, accessories, and finishes according to the manufacturer's
written instructions; with smooth, straight, and even surfaces; free of voids throughout
the length of piping, including fittings, valves, and specialties.

Refer to schedules at the end of this Section for materials, forms, jackets, and
thicknesses required for each piping system.

Use accessories compatible with insulation materials and suitable for the service. Use
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either
wet or dry state.

Apply insulation with longitudinal seams at top and bottom of horizontal pipe runs.
Apply multiple layers of insulation with longitudinal and end seams staggered.

Seal joints and seams with vapor-retarder mastic on insulation indicated to receive a
vapor retarder.

Apply insulation with tight longitudinal seams and end joints. Bond seams and joints
with adhesive recommended by the insulation material manufacturer.

Apply insulation over fittings, valves, and specialties, with continuous thermal and
vapor-retarder integrity, unless otherwise indicated. Refer to special instructions for
applying insulation over fittings, valves, and specialties.

Hangers and Anchors: Where vapor retarder is indicated, seal penetrations in insulation
at hangers, supports, anchors, and other projections with vapor-retarder mastic.

1. Apply insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor retarders are indicated, extend insulation
on anchor legs at least 12 inches from point of attachment to pipe and taper
insulation ends. Seal tapered ends with a compound recommended by the
insulation material manufacturer to maintain vapor retarder.

3. Install insert materials and apply insulation to tightly join the insert. Seal insulation
to insulation inserts with adhesive or sealing compound recommended by the
insulation material manufacturer.

4, Cover inserts with jacket material matching adjacent pipe insulation. Install
shields over jacket, arranged to protect the jacket from tear or puncture by the
hanger, support, and shield.

Insulation Terminations: For insulation application where vapor retarders are indicated,
taper insulation ends. Seal tapered ends with a compound recommended by the
insulation material manufacturer to maintain vapor retarder.

Apply adhesives and mastics at the manufacturer's recommended coverage rate.
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L. Apply insulation with integral jackets as follows:

1. Pull jacket tight and smooth.

2. Circumferential Joints: Cover with 3-inch- wide strips, of same material as
insulation jacket. Secure strips with adhesive and outward clinching staples along
both edges of strip and spaced 4 inches o.c.

3. Longitudinal Seams: Overlap jacket seams at least 1-1/2 inches. Apply insulation
with longitudinal seams at bottom of pipe. Clean and dry surface to receive self-
sealing lap. Staple laps with outward clinching staples along edge at 4 inches
o.c.

a. Exception: Do not staple longitudinal laps on insulation having a vapor

retarder.
4, Vapor-Retarder Mastics: Where vapor retarders are indicated, apply mastic on
seams and joints and at ends adjacent to flanges, unions, valves, and fittings.
5. At penetrations in jackets for thermometers and pressure gages, fill and seal voids

with vapor-retarder mastic.

M.  Roof Penetrations: Apply insulation for interior applications to a point even with top of
roof flashing.

1. Seal penetrations with vapor-retarder mastic.

2. Apply insulation for exterior applications tightly joined to interior insulation ends.

3. Extend metal jacket of exterior insulation outside roof flashing at least 2 inches
below top of roof flashing.

4. Seal metal jacket to roof flashing with vapor-retarder mastic.

N. Exterior Wall Penetrations: For penetrations of below-grade exterior walls, terminate
insulation flush with mechanical sleeve seal. Seal terminations with vapor-retarder

mastic.

O. Interior Wall and Partition Penetrations: Apply insulation continuously through walls and
floors.

P. Fire-Rated Wall and Partition Penetrations: Apply insulation continuously through

penetrations of fire-rated walls and patrtitions.

1. Firestopping and fire-resistive joint sealers are specified in Division 7 Section
"Firestopping."

Q. Floor Penetrations: Apply insulation continuously through floor assembly.

1. For insulation with vapor retarders, seal insulation with vapor-retarder mastic
where floor supports penetrate vapor retarder.

3.4 MINERAL-FIBER INSULATION APPLICATION

A. Apply insulation to straight pipes and tubes as follows:
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1. Secure each layer of preformed pipe insulation to pipe with wire, tape, or bands
without deforming insulation materials.

2. Where vapor retarders are indicated, seal longitudinal seams and end joints with
vapor-retarder mastic. Apply vapor retarder to ends of insulation at intervals of
15 to 20 feet to form a vapor retarder between pipe insulation segments.

3. For insulation with factory-applied jackets, secure laps with outward clinched
staples at 6 inches o.c.

4. For insulation with factory-applied jackets with vapor retarders, do not staple
longitudinal tabs but secure tabs with additional adhesive as recommended by
the insulation material manufacturer and seal with vapor-retarder mastic.

B. Apply insulation to flanges as follows:

1. Apply preformed pipe insulation to outer diameter of pipe flange.

2. Make width of insulation segment the same as overall width of the flange and
bolts, plus twice the thickness of the pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer
circumference of adjacent straight pipe segments with mineral-fiber blanket
insulation.

4, Apply canvas jacket material with manufacturer's recommended adhesive,

overlapping seams at least 1 inch, and seal joints with vapor-retarder mastic.

C. Applyinsulation to fittings and elbows as follows:

1.

Apply premolded insulation sections of the same material as straight segments of
pipe insulation when available. Secure according to manufacturer's written
instructions.

When premolded insulation elbows and fittings are not available, apply mitered
sections of pipe insulation, or glass-fiber blanket insulation, to a thickness equal to
adjoining pipe insulation. Secure insulation materials with wire, tape, or bands.
Cover fittings with standard PVC fitting covers.

Cover fittings with heavy PVC fitting covers. Overlap PVC covers on pipe
insulation jackets at least 1 inch at each end. Secure fitting covers with
manufacturer's attachments and accessories. Seal seams with tape and vapor-
retarder mastic.

D. Apply insulation to valves and specialties as follows:

1.

Apply premolded insulation sections of the same material as straight segments of
pipe insulation when available. Secure according to manufacturer's written
instructions.

When premolded insulation sections are not available, apply glass-fiber blanket
insulation to valve body. Arrange insulation to permit access to packing and to
allow valve operation without disturbing insulation. For check valves, arrange
insulation for access to stainer basket without disturbing insulation.

Apply insulation to flanges as specified for flange insulation application.

Use preformed standard PVC fitting covers for valve sizes where available.
Secure fitting covers with manufacturer's attachments and accessories. Seal
seams with tape and vapor-retarder mastic.

Use preformed heavy PVC fitting covers for valve sizes where available. Secure
fitting covers with manufacturer's attachments and accessories. Seal seams with
tape and vapor-retarder mastic.
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3.5

3.6

6.

For larger sizes where PVC fitting covers are not available, seal insulation with
canvas jacket and sealing compound recommended by the insulation material
manufacturer.

FLEXIBLE ELASTOMERIC THERMAL INSULATION APPLICATION

Apply insulation to straight pipes and tubes as follows:

1.
2.

Follow manufacturer's written instructions for applying insulation.

Seal longitudinal seams and end joints with manufacturer's recommended
adhesive. Cement to avoid openings in insulation that will allow passage of air to
the pipe surface.

Apply insulation to flanges as follows:

=

Apply pipe insulation to outer diameter of pipe flange.

Make width of insulation segment the same as overall width of the flange and
bolts, plus twice the thickness of the pipe insulation.

Fill voids between inner circumference of flange insulation and outer
circumference of adjacent straight pipe segments with cut sections of sheet
insulation of the same thickness as pipe insulation.

Secure insulation to flanges and seal seams with manufacturer's recommended
adhesive. Cement to avoid openings in insulation that will allow passage of air to
the pipe surface.

Apply insulation to fittings and elbows as follows:

=

Apply mitered sections of pipe insulation.

Secure insulation materials and seal seams with manufacturer's recommended
adhesive. Cement to avoid openings in insulation that will allow passage of air to
the pipe surface.

Apply insulation to valves and specialties as follows:

1.

2.

Apply preformed valve covers manufactured of the same material as pipe
insulation and attached according to the manufacturer's written instructions.
Apply cut segments of pipe and sheet insulation to valve body. Arrange
insulation to permit access to packing and to allow valve operation without
disturbing insulation. For check valves, fabricate removable sections of insulation
arranged to allow access to stainer basket.

Apply insulation to flanges as specified for flange insulation application.

Secure insulation to valves and specialties and seal seams with manufacturer's
recommended adhesive. Cement to avoid openings in insulation that will allow
passage of air to the pipe surface.

FIELD-APPLIED JACKET APPLICATION

Apply glass-cloth jacket, where indicated, directly over bare insulation or insulation with
factory-applied jackets.

PLUMBING INSULATION 220700 - 8



DBAP Deferred Maintenance and Improvements- 2 July 19, 2013
Bid Package #2

3.7

3.8

1. Apply jacket smooth and tight to surface with 2-inch overlap at seams and joints.

2. Embed glass cloth between two 0.062-inch- thick coats of jacket manufacturer's
recommended adhesive.

3. Completely encapsulate insulation with jacket, leaving no exposed raw
insulation.

Foil and Paper Jackets: Apply foil and paper jackets where indicated.

Draw jacket material smooth and tight.

Apply lap or joint strips with the same material as jacket.

Secure jacket to insulation with manufacturer's recommended adhesive.
Apply jackets with 1-1/2-inch laps at longitudinal seams and 3-inch- wide joint
strips at end joints.

5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed
insulation with vapor-retarder mastic.

PR

Apply PVC jacket where indicated, with 1-inch overlap at longitudinal seams and end
joints. Seal with manufacturer's recommended adhesive.

Apply metal jacket where indicated, with 2-inch overlap at longitudinal seams and end
joints. Overlap longitudinal seams arranged to shed water. Seal end joints with
weatherproof sealant recommended by insulation manufacturer. Secure jacket with
stainless-steel bands 12 inches o.c. and at end joints.

FINISHES

Glass-Cloth Jacketed Insulation: Paint insulation exposed to view finished with glass-
cloth jacket as specified in Division 9 Section "Painting."

Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats
of the insulation manufacturer's recommended protective coating.

Color: Color code per ANSI or owners standard color scheme. Final color as selected
by Engineer. Vary first and second coats to allow visual inspection of the completed
Work.

PIPING SYSTEM APPLICATIONS

Insulation materials and thicknesses are specified in schedules at the end of this
Section.

Items Not Insulated: Unless otherwise indicated, do not apply insulation to the following
systems, materials, and equipment:

Flexible connectors.

Vibration-control devices.

Fire-suppression piping.

Drainage piping located in crawl spaces, unless otherwise indicated.
Below-grade piping, unless otherwise indicated.

Chrome-plated pipes and fittings, unless potential for personnel injury.

ousrLDE

PLUMBING INSULATION 220700 -9



DBAP Deferred Maintenance and Improvements- 2 July 19, 2013
Bid Package #2

3.9

3.10

3.11

7. Air chambers, unions, strainers, check valves, plug valves, and flow regulators.

FIELD QUALITY CONTROL

Inspection: Inspect fittings and valves randomly selected by Engineer.

Insulation applications will be considered defective if sample inspection reveals
noncompliance with requirements. Remove defective Work and replace with new
materials according to these Specifications.

Reinstall insulation and covers on fittings and valves uncovered for inspection
according to these Specifications.

INSULATION APPLICATION SCHEDULE, GENERAL

Materials and thicknesses for systems listed below shall comply with the requirements of
the North Carolina State Energy Code and shall be not less than the thicknesses
specified below.

INTERIOR INSULATION APPLICATION SCHEDULE

Service: Domestic hot and recirculated hot water.

1. Operating Temperature: 100 to 139 deg F.

2. Insulation Material: Mineral fiber
3. Insulation Thickness: Apply the following insulation thicknesses:
Runouts less than 12' long up to and including 1"................. oo, 1/2"
Pipe size Up to 1 1/4" e 1/2"
Pipe size OVer 1 1/47 ... e 1"
4. Field-Applied Jacket: PVC for exposed areas, Foil and Paper (ASJ) concealed
areas.

5. Vapor Retarder Required: No

Service: Domestic cold water.

1. Operating Temperature: 45 to 80 deg F.

2. Insulation Material: Mineral fiber

3. Insulation Thickness:
Pipe size 1" I.P.S. and DEIOW...........covviiiiiiiiiieece e 1/2"
PIpe Size 147 10 2”7 s 1"
PIpe Size 2 1/27 10 68”7 e 1"

4, Field-Applied Jacket: PVC for exposed areas, Foil and Paper (ASJ) concealed

areas.

5. Vapor Retarder Required: Yes
Service: Horizontal Sanitary Waste P-Traps and Piping from HVAC Air-handling units.

1. Operating Temperature: 32 to 100 deg F.
2. Insulation Material: Mineral fiber
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3. Insulation Thickness: 1”
4, Field-Applied Jacket: PVC for exposed areas, Foil and Paper (ASJ) concealed
areas.

5. Vapor Retarder Required: Yes

D. Service: Horizontal and Vertical Sanitary Waste Piping exposed to outside of the

building.

1. Operating Temperature: 32 to 100 deg F.

2. Insulation Material: Mineral fiber

3. Insulation Thickness: 1”

4. Field-Applied Jacket: PVC for exposed areas, Foil and Paper (ASJ) concealed

areas.
5. Vapor Retarder Required: Yes

E. Service: Horizontal Roof Drain Leaders and Rainwater Conductors.
1. Operating Temperature: 32 to 100 deg F.
2. Insulation Material: Mineral fiber
3. Insulation Thickness: 1”
4, Field-Applied Jacket: PVC for exposed areas, Foil and Paper (ASJ) concealed

areas.
5. Vapor Retarder Required: Yes

F. Service: Roof Drain bodies.
1. Operating Temperature: 32 to 100 deg F.
2. Insulation Material: Mineral fiber
3. Insulation Thickness: 1”
4, Field-Applied Jacket: PVC for exposed areas, Foil and Paper (ASJ) concealed

areas.
5. Vapor Retarder Required: Yes

G. Service: Exposed sanitary drains and domestic water supplies and stops for fixtures for
the disabled.

Operating Temperature: 35to 120 deg F.

Insulation Material: Mineral fiber.

Insulation Thickness: 1”

Field-Applied Jacket: PVC P-trap and supply covers.
Vapor Retarder Required: Yes

arOdOE

3.12 EXTERIOR INSULATION APPLICATION SCHEDULE
A. This application schedule is for aboveground insulation outside the building.

1. Piping shall be insulated same as interior piping plus with an aluminum
weatherproof jacket.

END OF SECTION 220700
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SECTION 22 11 13 - FACILITY WATER DISTRIBUTION PIPING

PART 1 - GENERAL

1.1

1.2

1.3

SUMMARY

This Section includes water-distribution piping and related components outside the
building for water service.

Utility-furnished products include water meters that will be furnished to the site, ready for
installation.

All materials and installations must meet the requirements of the City of Durham, Durham
City/County Inspections, North Carolina State Building Code, and NCDENR, as required.
SUBMITTALS

Product Data: For each type of product indicated.

Shop Drawings: Detail precast concrete vault assemblies and indicate dimensions,
method of field assembly, and components. Provide shop drawings for all piping, piping
components, valves, hydrants, and backflow prevention devices.

Field quality-control test reports.

Operation and maintenance data.

QUALITY ASSURANCE

Regulatory Requirements:

1. Comply with requirements of utility company supplying water. Include tapping of
water mains and backflow prevention.

2. Comply with standards of authorities having jurisdiction for potable-water-service
piping, including materials, installation, testing, and disinfection.

3. Comply with standards of authorities having jurisdiction for fire-suppression water-

service piping, including materials, hose threads, installation, and testing.
Piping materials shall bear label, stamp, or other markings of specified testing agency.

Comply with ASTM F 645 for selection, design, and installation of thermoplastic water
piping.

Comply with FMG's "Approval Guide" or UL's "Fire Protection Equipment Directory" for fire-
service-main products.
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1.4

15

NFPA Compliance: Comply with NFPA 24 for materials, installations, tests, flushing, and
valve and hydrant supervision for fire-service-main piping for fire suppression.

NSF Compliance:

1. Comply with NSF 14 for plastic potable-water-service piping. Include marking "NSF-
pw" on piping.

2. Comply with NSF 61 for materials for water-service piping and specialties for
domestic water.

PROJECT CONDITIONS

Interruption of Existing Water-Distribution Service: Do not interrupt service to facilities
occupied by Owner or others unless permitted under the following conditions and then
only after arranging to provide temporary water-distribution service according to
requirements indicated:

1. Notify Architect and Owner no fewer than two days in advance of proposed
interruption of service.
2. Do not proceed with interruption of water-distribution service without Architect's or

Owner's written permission.

COORDINATION

Coordinate connection to water main with utility company.

PART 2 - PRODUCTS

21

PIPE AND FITTINGS

All water pipe will meet the requirements of the City of Durham Standard Specifications
for Water and Sewer Construction.

Soft Copper Tube: ASTM B 88, Type K, water tube, annealed temper.

1. Copper, Solder-Joint Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22,
wrought-copper, solder-joint pressure type. Furnish only wrought-copper fittings if
indicated.

Hard Copper Tube: ASTM B 88, Type K, water tube, drawn temper.

1. Copper, Solder-Joint Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22,

wrought-copper, solder-joint pressure type. Furnish only wrought-copper fittings if
indicated.
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2.2

2.3

2.4

Mechanical-Joint, Ductile-lron Pipe: AWWA C151, with mechanical-joint bell and plain
spigot end unless grooved or flanged ends are indicated.

1. Mechanical-Joint, Ductile-lron Fittings: AWWA C110, ductile- or gray-iron standard
pattern or AWWA C153, ductile-iron compact pattern.

2. Glands, Gaskets, and Bolts: AWWA C111, ductile- or gray-iron glands, rubber
gaskets, and steel bolts.

Push-on-Joint, Ductile-lron Pipe: AWWA C151, with push-on-joint bell and plain spigot end
unless grooved or flanged ends are indicated.

1. Push-on-Joint, Ductile-Iron Fittings: AWWA C110, ductile- or gray-iron standard
pattern or AWWA C153, ductile-iron compact pattern.

2. Gaskets: AWWA C111, rubber.

JOINING MATERIALS

Refer to Division 22 Section "Common Work Results for Plumbing" for commonly used
joining materials.

Brazing Filler Metals: AWS A5.8, BCuP Series.

Bonding Adhesive for Fiberglass Piping: As recommended by fiberglass piping
manufacturer.

Plastic Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping
system manufacturer, unless otherwise indicated.
PIPING SPECIALTIES

Transition Fittings: Manufactured fitting or coupling same size as, with pressure rating at
least equal to and ends compatible with, piping to be joined.

Tubular-Sleeve Pipe Couplings:
1. Description: Metal, bolted, sleeve-type, reducing or transition coupling, with center
sleeve, gaskets, end rings, and bolt fasteners and with ends of same sizes as piping

to be joined.

a. Standard: AWWA C219.

GATE VALVES
AWWA, Cast-lron Gate Valves:

1. Manufacturers: Subject to compliance with requirements, provide products by one
of the approved manufacturers in the City of Durham Standard Specifications for
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Water and Sewer. All valves will meet the requirements of the City of Durham
Standard Specifications for Water and Sewer Construction

Nonrising-Stem, Resilient-Seated Gate Valves:

a. Description: Gray- or ductile-iron body and bonnet; with bronze or gray- or
ductile-iron gate, resilient seats, bronze stem, and stem nut.

1) Standard: AWWA C509.

2) Minimum Pressure Rating: 200 psig.

3) End Connections: Mechanical joint.

4) Interior Coating: Complying with AWWA C550.

Nonrising-Stem, High-Pressure, Resilient-Seated Gate Valves:

a. Description: Ductile-iron body and bonnet; with bronze or ductile-iron gate,
resilient seats, bronze stem, and stem nut.

1) Standard: AWWA C5009.

2) Minimum Pressure Rating: 250 psig.

3) End Connections: Push on or mechanical joint.
4) Interior Coating: Complying with AWWA C550.

0OS&Y, Rising-Stem, Resilient-Seated Gate Valves:

a. Description: Cast- or ductile-iron body and bonnet, with bronze or gray- or
ductile-iron gate, resilient seats, and bronze stem.

1) Standard: AWWA C509.
2) Minimum Pressure Rating: 200 psig.
3) End Connections: Flanged.

25 GATE VALVE ACCESSORIES AND SPECIALTIES

A. Tapping-Sleeve Assemblies:

1.

Manufacturers: Subject to compliance with requirements, provide products by one
of the approved manufacturers for gate valves in the City of Durham Standard
Specifications for Water and Sewer. Product will meet the requirements of the City
of Durham Standard Specifications for Water and Sewer Construction

Description: Sleeve and valve compatible with driling machine.

a. Standard: MSS SP-60.

b. Tapping Sleeve: Ductile-iron , two-piece bolted sleeve with flanged outlet for
new branch connection, conforming to all applicable AWWA specifications.
Include sleeve matching size and type of pipe material being tapped and
with recessed flange for branch valve.

c. Valve: AWWA, cast-iron, nonrising-stem, resilient-seated gate valve with one
raised face flange mating tapping-sleeve flange.
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2.6

2.7

2.8

Valve Boxes: Comply with AWWA M44 for cast-iron valve boxes. Include top section,
adjustable extension of length required for depth of burial of valve, plug with lettering
"WATER," and bottom section with base that fits over valve and with a barrel
approximately 5 inches in diameter. Product will meet the requirements of the City of
Durham Standard Specifications for Water and Sewer Construction

1. Operating Wrenches: Steel, tee-handle with one pointed end, stem of length to
operate deepest buried valve, and socket matching valve operating nut.

Indicator Posts: UL 789, FMG-approved, vertical-type, cast-iron body with operating
wrench, extension rod, and adjustable cast-iron barrel of length required for depth of
burial of valve.

CORPORATION VALVES

Manufacturers:
1. Product will meet the requirements of the City of Durham Standard Specifications
for Water and Sewer Construction.

Service-Saddle Assemblies: Comply with AWWA C800. Include saddle and valve
compatible with tapping machine.

1. Service Saddle: Copper alloy with seal and AWWA C800, threaded outlet for
corporation valve.

2. Corporation Valve: Bronze body and ground-key plug, with AWWA C800, threaded
inlet and outlet matching service piping material.

3. Product will meet the requirements of the City of Durham Standard Specifications
for Water and Sewer Construction

WATER METERS

Water meters will be provided by the City of Durham. The Owner will be responsible for
paying the meter fee and capital facility fees for the meter to the City of Durham.

BACKFLOW PREVENTERS

Reduced-Pressure-Principle Backflow Preventers:

1. Manufacturers: Subject to compliance with requirements, provide products by one
of the manufacturers approved by the City of Durham.

2. Requirements: Devices will meet all requirements of City of Durham Cross
Connection Control.

3. Body: Bronze for NPS 2 and smaller; cast iron with interior lining complying with

AWWA C550 or that is FDA approved for NPS 2-1/2 and larger.

4. End Connections: Threaded for NPS2 and smaller; flanged for NPS 2-1/2 and
larger.

5. Strainer: Provide wye strainer as part of assembly.
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2.9

2.10

211

2.12

6. Flow detector: Provide flow detector assembly as required.
7. Accessories:

a. Valves: Ball type with threaded ends on inlet and outlet of NPS 2 and smaller;
0OS&Y gate type with flanged ends on inlet and outlet of NPS 2-1/2 and larger.
b. Air-Gap Fitting: ASME A112.1.2, matching backflow preventer connection.

Double-Check, Backflow-Prevention Assemblies:

1. Manufacturers: Subject to compliance with requirements, provide products by one
of the manufacturers approved by the City of Durham

2. Requirements: Devices will meet all requirements of City of Durham Cross
Connection Control.

3. Body: Bronze for NPS 2 and smaller; cast iron with interior lining complying with

AWWA C550 or that is FDA approved for NPS 2-1/2 and larger.
4, End Connections: Threaded for NPS2 and smaller; flanged for NPS 2-1/2 and

larger.

5. Strainer: Provide wye strainer as part of assembly.

6. Accessories: Ball valves with threaded ends on inlet and outlet of NPS2 and
smaller; OS&Y gate valves with flanged ends on inlet and outlet of NPS 2-1/2 and
larger.

WATER METER BOXES

Water meter boxes and vaults will meet the requirements of the City of Durham

Standards.

CONCRETE VAULTS

1. Description: Precast, reinforced-concrete vault, meeting all requirements of City of
Durham Standard Specifications

FIRE HYDRANTS

Dry-Barrel Fire Hydrants: Meet all requirements of the City of Durham Standard

Specifications for Water and Sewer

IRRIGATION BOOSTER PUMP

Basis of design for booster pump is Floboy pumping system. Model FBSNV4BF7G46F3ABEL.
Provide this pump or equal.

Booster pump will be sized to provide 25 PSI pressure increase at 180 GPM flow. Pump will
be 480 volt, 3 phase.

Pump system will include, but not be limited to, the following features:
1. Variable frequency drive
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Industrial grade touch controller

ON/OFF/AUTO Selector switch

LOW/HIGH pressure shutdown and alarm

Low suction pressure switch

Red alarm light

3" magnetic flow meter

Discharge isolation valve

Efector flow switch for flow start/stop

0. Pump will be configured to run when irrigation line is flowing and stop with flow
stops

BOoNoOA~WN

PART 3 - EXECUTION

3.1

3.2

3.3

EARTHWORK

Refer to Division 31 Section "Earth Moving" for excavating, trenching, and backfiling.

PIPING APPLICATIONS

General: Use pipe, fittings, and joining methods for piping systems according to the
following applications.

Transition couplings and special fittings with pressure ratings at least equal to piping
pressure rating may be used, unless otherwise indicated.

Do not use flanges or unions for underground piping.

Flanges, unions, and special fittings may be used, instead of joints indicated, on
aboveground piping and piping in vaults.

Underground water-service piping NPS 3/4 to NPS 3 shall be soft copper tube, ASTM B 88,
Type K; wrought-copper, solder-joint fittings; and brazed joints.

Underground water-service piping NPS 4 and larger shall be the following:
1. Ductile-iron, push-on-joint pipe; ductile-iron, mechanical-joint fittings.

Underground Fire-Service-Main Piping shall be any of the following:

1. Ductile-iron, push-on-joint pipe; gasketed mechanical-joint pipe; ductile-iron,
mechanical-joint fittings.

VALVE APPLICATIONS

General Application: Use mechanical-joint-end valves for NPS 3 and larger underground
installation. Use threaded- or flanged-end valves for installation in vaults. Use UL/FMG,
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3.4

3.5

nonrising-stem gate valves for installation with indicator posts. Use corporation valves and
curb valves with ends compatible with piping, for NPS 2 and smaller installation.

Drawings indicate valve types to be used. Where specific valve types are not indicated,
the following requirements apply:

1. Underground Valves, NPS 3 and Larger: AWWA, cast-iron, nonrising-stem, resilient-
seated gate valves with valve box.

2. Underground Valves, NPS 4 and Larger, for Indicator Posts: UL/FMG, cast-iron,
nonrising-stem gate valves with indicator post.

3. Use the following for valves in vaults and aboveground:
a. Gate Valves, NPS 2 and Smaller: Bronze, rising stem.
b. Gate Valves, NPS 3 and Larger: AWWA, cast iron, OS&Y rising stem, resilient

seated.

PIPING SYSTEMS - COMMON REQUIREMENTS

See Division 22 Section "Common Work Results for Plumbing" for piping-system common

requirements.

PIPING INSTALLATION

Water-Main Connection: Arrange with utility company for tap of size and in location
indicated in water main.

Water-Main Connection: Tap water main according to requirements of water utility
company and of size and in location indicated.

Make connections larger than NPS 2 with tapping machine according to the following:

1. Install tapping sleeve and tapping valve according to MSS SP-60.

2. Install tapping sleeve on pipe to be tapped. Position flanged outlet for gate valve.

3. Use tapping machine compatible with valve and tapping sleeve; cut hole in main.
Remove tapping machine and connect water-service piping.

4, Install gate valve onto tapping sleeve. Comply with MSS SP-60. Install valve with

stem pointing up and with valve box.

Make connections NPS 2 and smaller with driling machine according to the following:

1. Install service-saddle assemblies and corporation valves in size, quantity, and
arrangement required by utility company standards.

2. Install service-saddle assemblies on water-service pipe to be tapped. Position
outlets for corporation valves.

3. Use drilling machine compatible with service-saddle assemblies and corporation
valves. Drill hole in main. Remove driling machine and connect water-service
piping.

4, Install corporation valves into service-saddle assemblies.
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3.6

5. Install manifold for multiple taps in water main.

Comply with NFPA 24 for fire-service-main piping materials and installation.

1. Install copper tube and fittings according to CDA's "Copper Tube Handbook."
Install ductile-iron, water-service piping according to AWWA C600 and AWWA M41.
Bury piping with depth of cover over top at least 36 inches.

Extend water-service piping and connect to water-supply source and building-water-
piping systems at outside face of building wall in locations and pipe sizes indicated.

1. Terminate water-service piping at building wall until building-water-piping systems
are installed. Terminate piping with caps, plugs, or flanges as required for piping
material. Make connections to building-water-piping systems when those systems
are installed.

Sleeves are specified in Division 22 Section "Common Work Results for Plumbing."

Mechanical sleeve seals are specified in Division 22 Section "Common Work Results for
Plumbing."

Install underground piping with restrained joints at horizontal and vertical changes in
direction. Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and
other supports.

JOINT CONSTRUCTION

See Division 22 Section "Common Work Results for Plumbing" for basic piping joint
construction.

Make pipe joints according to the following:

1. Ductile-Iron Piping, Gasketed Joints for Water-Service Piping: AWWA C600 and

AWWA M41.
2. Ductile-lIron Piping, Gasketed Joints for Fire-Service-Main Piping: UL 194.
3. Ductile-Iron Piping, Grooved Joints: Cut-groove pipe. Assemble joints with

grooved-end, ductile-iron-piping couplings, gaskets, lubricant, and bolts according
to coupling manufacturer's written instructions.

4, PVC Piping Gasketed Joints: Use joining materials according to AWWA C900.
Construct joints with elastomeric seals and lubricant according to ASTM D 2774 or
ASTM D 3139 and pipe manufacturer's written instructions.

5. Dissimilar Materials Piping Joints: Use adapters compatible with both piping
materials, with OD, and with system working pressure. Refer to Division 22 Section
"Common Work Results for Plumbing" for joining piping of dissimilar metals.
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3.7

3.8

3.9

3.10

ANCHORAGE INSTALLATION

Anchorage, General: Install water-distribution piping with restrained joints. Anchorages
and restrained-joint types that may be used include the following:

Concrete thrust blocks.

Locking mechanical joints.

Set-screw mechanical retainer glands.
Bolted flanged joints.

Heat-fused joints.

Pipe clamps and tie rods.

o~

Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant
branches. Include anchorages for the following piping systems:

1. Gasketed-Joint, Ductile-Iron, Water-Service Piping: According to AWWA C600.

2. Gasketed-Joint, PVC Water-Service Piping: According to AWWA M23.

3. Fire-Service-Main Piping: According to NFPA 24.

Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of
installed ferrous anchorage devices.

VALVE INSTALLATION

AWWA Gate Valves: Comply with AWWA C600 and AWWA M44. Install each
underground valve with stem pointing up and with valve box.

UL/FMG, Gate Valves: Comply with NFPA 24. Install each underground valve and valves
in vaults with stem pointing up and with vertical cast-iron indicator post.

MSS Valves: Install as component of connected piping system.

Corporation Valves and Curb Valves: Install each underground curb valve with head
pointed up and with service box.

WATER METER INSTALLATION

Install water meters, piping, and specialties according to City of Durham Standards.

BACKFLOW PREVENTER INSTALLATION

Install backflow preventers according to City of Durham Standards
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3.11

3.12

3.13

3.14

WATER METER BOX INSTALLATION
Install water meter boxes in paved areas flush with surface.

Install water meter boxes in grass or earth areas with top 1 inch above surface.

CONCRETE VAULT INSTALLATION

Install precast concrete vaults according to ASTM C 891.

FIRE HYDRANT INSTALLATION

General: Install fire hydrants in accordance with City of Durham Standards and
Specifications.

FIELD QUALITY CONTROL

Piping Tests: Conduct piping tests after concrete thrust blocks have hardened sufficiently.
Fill pipeline 24 hours before testing and apply test pressure to stabilize system. Use only
potable water.

Hydrostatic Tests:

1. Test at not less than one-and-one-half times working pressure for two hours.
The lines will be filled with water, and all air will be removed there from. A suitable
pump will be connected, and the pressure in the pipe(s) raised to not less than 150
psi, measured at the highest point on the system installed or being tested. This pres-
sure will be maintained for not less than three (3) hours, and any additional water
required to maintain this pressure by an approved meter installed in the testing ap-
paratus. The leakage for the three hour test period will not exceed that allowed by
AWWA Standard C600, latest revision. If leakage exceeds this figure, the leak(s) will
be located, repaired, and the testing repeated until the test is passed.

The amount of water in gallons per hour necessary to maintain the test pressure
during the three-hour period will not exceed the amount calculated from the fol-
lowing formula:

L = (SD) (sq. root P)
133,200

where:

L = Leakage in G.P.H.

S = Length of line to be tested in feet

P = Average pressure in psi, at mid elevation maintained during test
D = Internal diameter of pipe in inches
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3.15

Failure of the waterline to comply with the above acceptable leakage rate, will re-
qguire the Contractor to replace any defective materials to insure a watertight in-
stallation. After any inadequacies have been corrected, the leakage rate will
again be tested. This test will be repeated until that portion of the waterline has
been brought into compliance with the permissible leakage rate.

After all pressure testing has been satisfactorily completed, the water will be dis-
charged from the system to prevent contamination and wasted in such a manner
SO as not to cause any erosion on-site.

Prepare reports of testing activities.

CLEANING

Disinfection: Upon completion of pressure testing, all lines, including additions or
replacements will be thoroughly flushed to remove any debiris, stale water, etc... and wiill
be chlorinated before being placed in service. All chlorination will take place under the
witness of the Engineer or its representative. The City of Durham, Owner, and Architect will
also be notified of the time and place of chlorination.

Any section of waterline piping that cannot be sterilized with multiple testing will be re-
placed as directed by the Engineer. Chlorination will only be performed after all water-
lines have been satisfactorily installed and pressure tested.

Chlorination of all waterlines will be made at taps adjacent control valves at the up-
stream end of the waterline or at all extremities of the waterline, including valves. Taps
will be located in such a manner to allow HTH solutions to be fed into all parts of the wa-
terline.

Chlorination will be done by a solution of water containing high-test hypochlorite (70%)
available chlorine or chlorine gas solution introduced into the waterline by regulated
pumping at the tap. The solution injected into the waterlines will be of such a concentra-
tion that the waterline will have a uniform concentration of greater than 50 PPM total
chlorine 24 hours after introducing the solution into the waterline.

Once the chlorine solution has been injected into the waterline, the solution will be circu-
lated in the main through the use of opening / closing control valves and systematically
flushing hydrants and taps at the extremities of the waterline. HTH solutions will be
pumped into the waterlines at a constant rate for each discharge rate to produce a uni-
form concentration 50 PPM or better in the waterlines.

HTH solution will remain in the waterlines for no less than 24 hours. Extreme care will be
exercised to prevent the HTH solution from entering / exiting waterlines.

Flushing will then be performed with a blow-off of sufficient size to clean the main and to
remove the HTH solution from the waterlines until a DPD check shows that the waterlines
contain a normal chlorine residual. A sample will then be taken and tested, and a de-
termination made whether all bacteria has been removed and the chlorine residual is
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acceptable. If so, the waterline may be placed into service; if not, chlorination and /or
flushing will be repeated until tests are within the acceptable level. All waterlines will be
disinfected according to AWWA Standard C651, latest revision and in accordance with

the requirements of NCAC Title 15A Subchapter 18C Section 1003 Disinfection of Storage
Tanks and Distribution Systems.

Listed below are minimum quantities of 70% HTH compound required in solution for each
1000-foot section of waterline in order to obtain the required 50 PPM concentration. Ad-

ditional quantities may be required as necessary to obtain the 50 PPM at no additional
cost to the Owner.

Pounds High Test

Pipe Size Hypochlorite (70%) Per 1000 Feet of Line
6” 0.88
8” 1.56
12” 3.50
B. Prepare reports of purging and disinfecting activities. Coordinate all testing with the

Engineer, City of Durham and Owner.

C. Bacteriological Sampling: All water sample testing will be conducted at the City of
Durham or a place so desighated by the Owner. Before any waterline or portion thereof
is considered disinfected and approved, two (2) consecutive negative samples at least

24 hours apart will be approved by the laboratory at the Water Treatment Plant or of the
Owner’s choosing.

Free residual chlorine after 24 hours will be at least 50 PPM. In the event that two succes-
sive bacteriologic tests fail, that section of the waterline will be rechlorinated by the Con-
tractor and new tests performed at no expense to the Owner.

END OF SECTION 221113
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SECTION 221116 - DOMESTIC WATER PIPING

PART 1 - GENERAL

11

1.2

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
SUMMARY

This Section includes domestic water piping from locations indicated to fixtures and
equipment inside the building.

Related Sections include the following:

1. Division 22 Section "Meters and Gages" for thermometers, pressure gages, and
fittings.

2. Division 22 Section "Plumbing Specialties" for water distribution piping specialties.

SUBMITTALS

Product Data: For pipe, tube, fittings, and couplings.

QUALITY ASSURANCE
Piping materials shall bear label, stamp, or other markings of specified testing agency.

Comply with NSF 61, "Drinking Water System Components-Health Effects; Sections 1
through 9," for potable domestic water piping and components.

PART 2 - PRODUCTS

21

PIPING MATERIALS

Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and
joining materials.

Transition Couplings for Aboveground Pressure Piping: Coupling or other manufactured
fitting the same size as, with pressure rating at least equal to and ends compatible with,
piping to be joined.

Transition Couplings for Underground Pressure Piping: AWWA C219, metal, sleeve-type
coupling or other manufactured fitting the same size as, with pressure rating at least
equal to and ends compatible with, piping to be joined.
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2.2

2.3

A.

DUCTILE-IRON PIPING

Mechanical-Joint, Ductile-lron Pipe: AWWA C151, with mechanical-joint, bell- and
plain-spigot end, unless grooved or flanged ends are indicated.

1.

Mechanical-Joint, Ductile-lron Fittings: AWWA C110, ductile- or gray-iron,
standard pattern; or AWWA C153, ductile-iron, compact pattern.

a. Glands, Gaskets, and Bolts: AWWA C111, ductile- or gray-iron glands,
rubber gaskets, and steel bolts.

Ductile-Iron Piping, Grooved-End Fittings: ASTM A 47, malleable-iron castings or
ASTM A 536 ductile-iron castings with dimensions matching pipe.

a. Ductile-Iron-Piping, Keyed Couplings: AWWA C606 for ductile-iron-pipe
dimensions. Include ferrous housing sections, gasket suitable for water, and
bolts and nuts.

Push-on-Joint, Ductile-Iron Pipe: AWWA C151, with push-on-joint, bell- and plain-spigot
end, unless grooved or flanged ends are indicated.

1.

Push-on-Joint, Ductile-lron Fittings: AWWA C110, ductile- or gray-iron, standard
pattern; or AWWA C153, ductile-iron, compact pattern.

a. Gaskets: AWWA C111, rubber.

Ductile-Iron, Grooved-End Fittings: ASTM A 47, malleable-iron castings or
ASTM A 536 ductile-iron castings with dimensions matching pipe.

a. Ductile-Iron-Piping, Keyed Couplings: AWWA C606, for ductile-iron-pipe
dimensions. Include ferrous housing sections, gasket suitable for water, and
bolts and nuts.

Ductile-Iron, Flexible Expansion Joints: Compound, ductile-iron fitting with
combination of flanged and mechanical-joint ends complying with AWWA C110
or AWWA C153. Include two gasketed, ball-joint sections and one or more
gasketed, sleeve section. Assemble components for offset and expansion
indicated. Include AWWA C111 ductile-iron glands, rubber gaskets, and steel
bolts.

Ductile-Iron, Deflection Fittings: Compound, ductile-iron coupling fitting with
sleeve and flexing sections for up to 20-degree deflection, gaskets, and
restrained-joint ends complying with AWWA C110 or AWWA C153. Include
AWWA C111 ductile-iron glands, rubber gaskets, and steel bolts.

COPPER TUBING

Soft Copper Tube: ASTM B 88, Types K and L, water tube, annealed temper.

1.
2,

Copper Pressure Fittings: ASME B16.22, wrought-copper, solder-joint fittings.
Bronze Flanges: ASME B16.24, Class 150, with solder-joint end. Furnish Class 300
flanges if required to match piping.
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2.4

2.5

2.6

3. Copper Unions: MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-
and-socket, metal-to-metal seating surfaces and solder-joint or threaded ends.

Hard Copper Tube: ASTM B 88, Types L, water tube, drawn temper.

L

Copper Pressure Fittings: ASME B16.22, wrought- copper, solder-joint fittings.

2. Bronze Flanges: ASME B16.24, Class 150, with solder-joint end. Furnish Class 300
flanges if required to match piping.

3. Copper Unions: MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-
and-socket, metal-to-metal seating surfaces and solder-joint or threaded ends.

DIELECTRIC FITTINGS

General Requirements: Assembly of copper alloy and ferrous materials or ferrous

material body with separating nonconductive insulating material suitable for system

fluid, pressure, and temperature.

Dielectric Unions:

1. Description:

a. Pressure Rating: 150 psig at 180 deg F.
b. End Connections: Solder-joint copper alloy and threaded ferrous.

Dielectric Flanges:
1. Description:
a. Factory-fabricated, bolted, companion-flange assembly.
b. Pressure Rating: 175 psig minimum.
C. End Connections: Solder-joint copper alloy and threaded ferrous; threaded
solder-joint copper alloy and threaded ferrous.
ESCUTCHEONS
General: Manufactured ceiling, floor, and wall escutcheons and floor plates.

One Piece, Cast Brass: Polished, chrome-plated finish with setscrews.

One Piece, Deep Pattern: Deep-drawn, box-shaped brass with chrome-plated finish.

SLEEVES

Cast-lron Wall Pipes: Fabricated of cast iron, and equivalent to ductile-iron pressure
pipe, with plain ends and integral waterstop unless otherwise indicated.

Galvanized-Steel-Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc-
coated, with plain ends.
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2.7

Stack Sleeve Fittings: Manufactured, cast-iron sleeve with integral clamping flange.
Include clamping ring and bolts and nuts for membrane flashing.

SLEEVE SEALS

Description: Modular sealing element unit, designed for field assembly, used to fill
annular space between pipe and sleeve.

1. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe.
Include type and number required for pipe material and size of pipe.

2. Pressure Plates: Stainless steel.

3. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure

plates to sealing elements.

PART 3 - EXECUTION

3.1

3.2

EARTHWORK

Comply with requirements in Division 31 Section "Earthwork" for excavating, trenching,
and backfilling.

PIPING INSTALLATION

Drawing plans, schematics, and diagrams indicate general location and arrangement
of domestic water piping. Indicated locations and arrangements are used to size pipe
and calculate friction loss, expansion, and other design considerations. Install piping as
indicated unless deviations to layout are approved on Coordination Drawings.

Install copper tubing under building slab according to CDA's "Copper Tube Handbook."
Install domestic water piping level and plumb.

Install piping concealed from view and protected from physical contact by building
occupants unless otherwise indicated and except in equipment rooms and service
areas.

Install piping indicated to be exposed and piping in equipment rooms and service
areas at right angles or parallel to building walls. Diagonal runs are prohibited unless

specifically indicated otherwise.

Install piping above accessible ceilings to allow sufficient space for ceiling panel
removal, and coordinate with other services occupying that space.

Install piping adjacent to equipment and specialties to allow service and maintenance.
Install piping to permit valve servicing.

Install piping free of sags and bends.
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3.3

3.4

3.5

J.

K.

Install fittings for changes in direction and branch connections.

Install unions in copper tubing at final connection to each piece of equipment,
machine, and specialty.

PIPING APPLICATIONS

Transition and special fittings with pressure ratings at least equal to piping rating may be
used in applications below, unless otherwise indicated.

Underground Domestic Water Service Piping: Use the following piping materials for
each size range:

1. NPS 2 ¥%” and Smaller: Soft copper tube, Type K; copper pressure fittings; and
soldered joints.

2. NPS 3” to NPS 8”: Mechanical- or push-on-joint, ductile-iron pipe; mechanical- or
push-on-joint, ductile-iron fittings; and restrained, gasketed joints.

Aboveground Domestic Water Piping: Use the following piping materials for each size
range:

1. NPS 4” and Smaller: Hard copper tube, Type L; copper pressure fittings; and
soldered joints.

JOINT CONSTRUCTION

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.
Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs
and restore full ID. Apply appropriate tape or thread compound to external pipe
threads.

Brazed Joints: Join copper tube and fittings according to CDA's "Copper Tube
Handbook," "Brazed Joints" Chapter.

Soldered Joints: Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-
alloy solder; and ASTM B 828 procedure, unless otherwise indicated solder shall be 95-5
for pipe sizes 1 ¥4 and smaller. Pipe larger than 1 ¥ shall be brazed.

Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size,
type, and thickness suitable for domestic water service. Join flanges with gasket and
bolts according to ASME B31.9.

Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials
of both piping systems.

HANGER AND SUPPORT INSTALLATION

Refer to Division 22 Section "Hangers and Supports" for pipe hanger and support
devices. Install the following:
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1. Vertical Piping: MSS Type 8 or Type 42, clamps.
2. Individual, Straight, Horizontal Piping Runs: According to the following:

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe
rolls. Support pipe rolls on trapeze.
4, Base of Vertical Piping: MSS Type 52, spring hangers.

B. Install supports according to Division 22 Section "Hangers and Supports.”
C. Support vertical piping and tubing at base and at each floor.
D. Rod diameter may be reduced 1 size for double-rod hangers, to a minimum of 3/8 inch.

E. Install hangers for steel piping with the following maximum horizontal spacing and
minimum rod diameters:

NPS 1-1/4 and Smaller: 84 inches with 3/8-inch rod.
NPS 1-1/2: 108 inches with 3/8-inch rod.

NPS 2: 10 feet with 3/8-inch rod.

NPS 2-1/2: 11 feet with 1/2-inch rod.

NPS 3 and NPS 3-1/2; 12 feet with 1/2-inch rod.
NPS 4 and NPS 5: 12 feet with 5/8-inch rod.

NPS 6: 12 feet with 3/4-inch rod.

NooorwdE

F. Install supports for vertical steel piping every 15 feet.

G. Install hangers for copper tubing with the following maximum horizontal spacing and
minimum rod diameters:

NPS 3/4 and Smaller: 60 inches with 3/8-inch rod.
NPS 1 and NPS 1-1/4: 72 inches with 3/8-inch rod.
NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.
NPS 2-1/2: 108 inches with 1/2-inch rod.

NPS 3 to NPS 5: 10 feet with 1/2-inch rod.

NPS 6: 10 feet with 5/8-inch rod.

ourLdE

H. Install supports for vertical copper tubing every 10 feet.
l. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's
written instructions.
3.6 VALVE INSTALLATION

A. General-Duty Valves: Comply with requirements in Division 22 Section "General-Duty
Valves for Plumbing Piping" for valve installations.

B. Install shutoff valve close to water main on each branch and riser serving plumbing
fixtures or equipment, on each water supply to equipment, and on each water supply
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3.7

3.8

3.9

3.10

to plumbing fixtures that do not have supply stops. Use ball or gate valves for piping
NPS 2 and smalller. Use butterfly or gate valves for piping NPS 2-1/2 and larger.

Install drain valves for equipment at base of each water riser, at low points in horizontal
piping, and where required to drain water piping. Drain valves are specified in
Division 22 Section "Domestic Water Piping Specialties."

1. Hose-End Drain Valves: At low points in water mains, risers, and branches.
2. Stop-and-Waste Drain Valves: Instead of hose-end drain valves where indicated.

Install calibrated balancing valves in each hot-water circulation return branch and
discharge side of each pump and circulator. Set calibrated balancing valves partly
open to restrict but not stop flows.

TRANSITION FITTING INSTALLATION

Install transition couplings at joints of dissimilar piping.

DIELECTRIC FITTING INSTALLATION

Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.

ESCUTCHEON INSTALLATION

Install escutcheons for exposed pipe penetrations of walls, ceilings, and floors.

SLEEVE INSTALLATION

General Requirements: Install sleeves for pipes and tubes passing through penetrations
in floors, partitions, roofs, and walls.

Install sleeves in new partitions, slabs, and walls as they are built.

For interior wall penetrations, seal annular space between sleeve and pipe or pipe
insulation using joint sealants appropriate for size, depth, and location of joint. For
exterior wall penetrations above grade, seal annular space between sleeve and pipe
using joint sealants appropriate for size, depth, and location of joint. Comply with
requirements in Division 07 Section "Joint Sealants" for joint sealants.

For exterior wall penetrations below grade, seal annular space between sleeve and
pipe using sleeve seals specified in this Section.

Seal space outside of sleeves in concrete slabs and walls with grout.

Install sleeves that are large enough to provide 1/4-inch annular clear space between
sleeve and pipe or pipe insulation unless otherwise indicated.

Install sleeve materials according to the following applications:
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3.11

3.12

3.13

1. Sleeves for Piping Passing through Concrete Floor Slabs: Steel pipe.
2. Sleeves for Piping Passing through Concrete Floor Slabs of Mechanical Equipment
Areas or Other Wet Areas: Steel pipe.

a. Extend sleeves 2 inches above finished floor level.

b. For pipes penetrating floors with membrane waterproofing, extend cast-iron
sleeve fittings below floor slab as required to secure clamping ring if ring is
specified. Secure flashing between clamping flanges. Install section of
cast-iron soil pipe to extend sleeve to 2 inches above finished floor level.

3. Sleeves for Piping Passing through Gypsum-Board Partitions:

a. Steel pipe sleeves for pipes smaller than NPS 6.

b. Galvanized-steel sheet sleeves for pipes NPS 6 and larger.

c. Exception: Sleeves are not required for water supply tubes and waste pipes
for individual plumbing fixtures if escutcheons will cover openings.

e

Sleeves for Piping Passing through Concrete Roof Slabs: Steel pipe.
5. Sleeves for Piping Passing through Exterior Concrete Walls:

a. Steel pipe sleeves for pipes smaller than NPS 6.
b. Cast-iron wall pipe sleeves for pipes NPS 6 and larger.
c. Install sleeves that are large enough to provide 1l-inch annular clear space
between sleeve and pipe or pipe insulation when sleeve seals are used.
Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and
floors at pipe penetrations. Seal pipe penetrations with firestop materials.

SLEEVE SEAL INSTALLATION

Install sleeve seals in sleeves in exterior concrete walls at water-service piping entries
into building.

Select type and number of sealing elements required for pipe material and size.
Position pipe in center of sleeve. Assemble sleeve seal components and install in
annular space between pipe and sleeve. Tighten bolts against pressure plates that
cause sealing elements to expand and make watertight seal.

IDENTIFICATION

Identify system components. Comply with requirements in Division 22 Section
"ldentification for Plumbing Piping and Equipment" for identification materials and
installation.

FIELD QUALITY CONTROL

Perform tests and inspections.

Piping Tests:
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1.

2.

Fill domestic water piping. Check components to determine that they are not air
bound and that piping is full of water.

Test for leaks and defects in new piping and parts of existing piping that have
been altered, extended, or repaired.

Cap and subject piping to static water pressure of 50 psig (125 psig minimum)
above operating pressure, without exceeding pressure rating of piping system
materials. Isolate test source and allow to stand for four hours. Leaks and loss in
test pressure constitute defects that must be repaired.

3.14 CLEANING

A. Clean and disinfect potable domestic water piping as follows:

1. Purge new piping and parts of existing piping that have been altered, extended,
or repaired before using.

2. Use purging and disinfecting procedures prescribed by authorities having
jurisdiction; if methods are not prescribed, use procedures described in either
AWWA C651 or AWWA C652 or follow procedures described below:

a. Flush piping system with clean, potable water until dirty water does not
appear at outlets.
b. Fill and isolate system according to either of the following:
1) Fill system or part thereof with water/chlorine solution with at least 50
ppm of chlorine. Isolate with valves and allow to stand for 24 hours.
2) Fill system or part thereof with water/chlorine solution with at least 200
ppm of chlorine. Isolate and allow to stand for three hours.
c. Flush system with clean, potable water until no chlorine is in water coming
from system after the standing time.
d. Submit water samples in sterile bottles to authorities having jurisdiction.
Repeat procedures if biological examination shows contamination.
B. Prepare and submit reports of purging and disinfecting activities.

C. Clean interior of domestic water piping system. Remove dirt and debris as work
progresses.

END OF SECTION 221116
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SECTION 221119 - DOMESTIC WATER PIPING SPECIALTIES

PART 1 - GENERAL

1.1 SUMMARY
A. This Section includes the following domestic water piping specialties:

Vacuum breakers.

Backflow preventers.

Water pressure-reducing valves.
Balancing valves.
Temperature-actuated water mixing valves.
Strainers.

Hose bibbs.

Wall hydrants.

Drain valves.

Water hammer arresters.
Trap-seal primer valves.

REBOLo~NoTOR~wNE

= o

1.2 PERFORMANCE REQUIREMENTS
A. Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig, unless
otherwise indicated.
1.3 SUBMITTALS
A. Product Data: For each type of product indicated.

B. Operation and maintenance data.

1.4 QUALITY ASSURANCE
A. NSF Compliance:
1. Comply with NSF 14, "Plastics Piping Components and Related Materials," for
plastic domestic water piping components.

2. Comply with NSF 61, "Drinking Water System Components - Health Effects;
Sections 1 through 9."
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PART 2 - PRODUCTS

21 VACUUM BREAKERS
A. Pipe-Applied, Atmospheric-Type Vacuum Breakers:

1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

Cash Acme.

Conbraco Industries, Inc.

FEBCO; SPX Valves & Controls.

Watts Industries, Inc.; Water Products Div.

Zurn Plumbing Products Group; Wilkins Div.

©Cop o

2 Standard: ASSE 1001.

3 Size: NPS 1/4 to NPS 3, as required to match connected piping.
4. Body: Bronze.

5 Inlet and Outlet Connections: Threaded.

B. Hose-Connection Vacuum Breakers:
1. Manufacturers: Subject to compliance with requirements, provide products by

one of the following:
a. Cash Acme.
b. Conbraco Industries, Inc.
C. Watts Industries, Inc.; Water Products Div.
d. Woodford Manufacturing Company.
e. Zurn Plumbing Products Group; Wilkins Div.

2. Standard: ASSE 1001.
3. Body: Bronze, nonremovable, with manual drain.
4, Outlet Connection: Garden-hose threaded complying with ASME B1.20.7.

2.2 BACKFLOW PREVENTERS
A. Intermediate Atmospheric-Vent Backflow Preventers:

1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

Cash Acme.

Conbraco Industries, Inc.

FEBCO; SPX Valves & Controls.

Watts Industries, Inc.; Water Products Div.
Zurn Plumbing Products Group; Wilkins Div.

©op o

N

Standard: ASSE 1012.
3. Operation: Continuous-pressure applications.
4, Body: Bronze.
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B. Reduced-Pressure-Principle Backflow Preventers:

1.

aprOD

o

Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

Ames Co.

Conbraco Industries, Inc.

FEBCO; SPX Valves & Controls.

Watts Industries, Inc.; Water Products Div.
Zurn Plumbing Products Group; Wilkins Div.

©Cop o

Standard: ASSE 1013.

Operation: Continuous-pressure applications.

Pressure Loss: 12 psig maximum, through middle 1/3 of flow range.

Body: Bronze for NPS 2 and smaller; cast iron with interior lining complying with
AWWA C550 or that is FDA approved for NPS 2-1/2 and larger.

End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and
larger.

Accessories:

a. Valves: Ball type with threaded ends on inlet and outlet of NPS2 and
smaller; outside screw and yoke gate-type with flanged ends on inlet and
outlet of NPS 2-1/2 and larger.

b. Air-Gap Fitting: ASME A112.1.2, matching backflow-preventer connection.

C. Double-Check Backflow-Prevention Assemblies:

1.

aprwDd

o

Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

Ames Co.

Conbraco Industries, Inc.

FEBCO; SPX Valves & Controls.

Watts Industries, Inc.; Water Products Div.
Zurn Plumbing Products Group; Wilkins Div.

©cop o

Standard: ASSE 1015.

Operation: Continuous-pressure applications, unless otherwise indicated.

Pressure Loss: 5 psig maximum, through middle 1/3 of flow range.

Body: Bronze for NPS 2 and smaller; cast iron with interior lining complying with
AWWA C550 or that is FDA approved for NPS 2-1/2 and larger.

End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and
larger.

Accessories:

a. Valves: Ball type with threaded ends on inlet and outlet of NPS2 and
smaller; outside screw and yoke gate-type with flanged ends on inlet and
outlet of NPS 2-1/2 and larger.
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2.3

2.4

2.5

A.

WATER PRESSURE-REDUCING VALVES

Water Regulators:

1.

Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

Cash Acme.

Conbraco Industries, Inc.

Watts Industries, Inc.; Water Products Div.
Zurn Plumbing Products Group; Wilkins Div.

aooo

Standard: ASSE 1003.

Pressure Rating: Initial working pressure of 150 psig.

Body: Bronze for NPS 2 and smaller; cast iron with interior lining complying with
AWWA C550 or that is FDA approved for NPS 2-1/2 and NPS 3.

End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and
NPS 3.

BALANCING VALVES

Memory-Stop Balancing Valves:

1.

BOoNoORM~WN

Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

Conbraco Industries, Inc.
Bell and Gossett

Milwaukee Valve Company.
NIBCO INC.

Qoo

Standard: MSS SP-110 for two-piece, copper-alloy ball valves.
Pressure Rating: 400-psig minimum CWP.

Size: NPS 2 or smaller.

Body: Copper alloy.

Port: Standard or full port.

Ball: Chrome-plated brass.

Seats and Seals: Replaceable.

End Connections: Solder joint or threaded.

Handle: Vinyl-covered steel with memory-setting device.

TEMPERATURE-ACTUATED WATER MIXING VALVES

Thermostatic, Water Mixing Valves:

1.

Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

a. Lawler Manufacturing Company, Inc.
b. Leonard Valve Company.
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C. Powers; a Watts Industries Co.
d. Symmons Industries, Inc.

Standard: ASSE 1017.

Pressure Rating: 125 psig.

Type: Thermostatically controlled water mixing valve.

Material: Bronze body with corrosion-resistant interior components.

Accessories: Manual temperature control, check stops on hot- and cold-water
supplies, and adjustable, temperature-control handle.

Valve Pressure Rating: 125 psig minimum, unless otherwise indicated.

Valve Finish: Chrome plated.

Piping Finish: Chrome plated.

2.6 STRAINERS FOR DOMESTIC WATER PIPING

A. Y-Pattern Strainers:

1. Pressure Rating: 125 psig minimum, unless otherwise indicated.

2. Body: Bronze for NPS 2 and smaller; cast iron with interior lining complying with
AWWA C550 or FDA-approved, epoxy coating and for NPS 2-1/2 and larger.

3. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and
larger.

4, Screen: Stainless steel with round perforations, unless otherwise indicated.

5. Perforation Size:
a. Strainers NPS 2 and Smaller: 0.033 inch.
b. Strainers NPS 2-1/2 to NPS 4: 0.062 inch.
C. Strainers NPS 5 and Larger: 0.125 inch.

6. Drain: Hose-end drain valve.

2.7 HOSE BIBBS

A. Hose Bibbs:

ourwLdE

B ©o©oN

Body Material: Bronze.

Seat: Bronze, replaceable.

Supply Connections: NPS 1/2 or NPS 3/4 threaded or solder-joint inlet.
Outlet Connection: Garden-hose thread complying with ASME B1.20.7.
Pressure Rating: 125 psig.

Vacuum Breaker: Integral nonremovable, drainable, hose-connection vacuum
breaker complying with ASSE 1011.

Finish for EQuipment Rooms: Rough bronze, or chrome or nickel plated.
Finish for Finished Rooms: Chrome or nickel plated.

Include operating key with each operating-key hose bibb.

Include integral wall flange with each chrome- or nickel-plated hose bibb.
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2.8

A.

2.9

2.10

WALL HYDRANTS

Anti Freeze Wall Hydrants:

1.

Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

Smith, Jay. R. Mfg. Co.; Division of Smith Industries, Inc.

Watts Industries, Inc.; Water Products Div.

Woodford Manufacturing Company.

Zurn Plumbing Products Group; Light Commercial Operation.
Josam.

©Cop o

Standard: ASSE 1019, Type A or Type B.

Type: Freeze-resistant, automatic draining with integral air-inlet valve.
Classification: Type B, for automatic draining with hose removed or with hose
attached and nozzle closed.

Pressure Rating: 125 psig.

Operation: Loose key.

Casing and Operating Rod: Of length required to match wall thickness. Include
wall clamp.

Inlet: NPS 1/2 or NPS 3/4.

Outlet: With garden-hose thread complying with ASME B1.20.7.

DRAIN VALVES

Ball-Valve-Type, Hose-End Drain Valves Insert drawing designation if any:

©CoNoGOA~LONE

Standard: MSS SP-110 for standard-port, two-piece ball valves.

Pressure Rating: 400-psig minimum CWP.

Size: NPS 3/4.

Body: Copper alloy.

Ball: Chrome-plated brass.

Seats and Seals: Replaceable.

Handle: Vinyl-covered steel.

Inlet: Threaded or solder joint.

Outlet: Threaded, short nipple with garden-hose thread complying with
ASME B1.20.7 and cap with brass chain.

WATER HAMMER ARRESTERS

Water Hammer Arresters Insert drawing designation if any:

1.

Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

Josam Company.

PPP Inc.

Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
Tyler Pipe; Wade Div.

aooo
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N

e. Watts Drainage Products Inc.
f. Zurn Plumbing Products Group; Specification Drainage Operation.

Standard: ASSE 1010 or PDI-WH 201.
Type: Copper tube with piston.
Size: ASSE 1010, Sizes AA and A through F or PDI-WH 201, Sizes A through F.

TRAP-SEAL PRIMER VALVES

Supply-Type, Trap-Seal Primer Valves:

1.

Noohsrwd

Available Manufacturers; Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

a. PPP Inc.
b. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
C. Watts Industries, Inc.; Water Products Div.

Standard: ASSE 1018.

Pressure Rating: 125 psig minimum.

Body: Bronze.

Inlet and Outlet Connections: NPS 1/2 threaded, union, or solder joint.

Gravity Drain Outlet Connection: NPS 1/2 threaded or solder joint.

Finish: Chrome plated, or rough bronze for units used with pipe or tube that is not
chrome finished.

PART 3 - EXECUTION

3.1

INSTALLATION

Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining
materials, joint construction, and basic installation requirements.

Install backflow preventers in each water supply to mechanical equipment and systems
and to other equipment and water systems that may be sources of contamination.
Comply with authorities having jurisdiction.

1.
2.

3.

Locate backflow preventers in same room as connected equipment or system.
Install drain for backflow preventers with atmospheric-vent drain connection with
air-gap fitting, fixed air-gap fitting, or equivalent positive pipe separation of at
least two pipe diameters in drain piping and pipe to floor drain. Locate air-gap
device attached to or under backflow preventer. Simple air breaks are not
acceptable for this application.

Do not install bypass piping around backflow preventers.

Install balancing valves in locations where they can easily be adjusted.

Install water hammer arresters in water piping according to PDI-WH 201.
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E.

3.2

3.3

Install supply-type, trap-seal primer valves with outlet piping pitched down toward drain
trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting.
Adjust valve for proper flow.

Piping installation requirements are specified in other Division 22 Sections. Drawings
indicate general arrangement of piping and specialties.

Equipment Nameplates and Signs: Install engraved plastic-laminate equipment
nameplate or sign on or near each of the following:

Intermediate atmospheric-vent backflow preventers.
Reduced-pressure-principle backflow preventers.
Double-check backflow-prevention assembilies.
Water pressure-reducing valves.

Primary, thermostatic, water mixing valves.
Supply-type, trap-seal primer valves.

ourLdE

Distinguish among multiple units, inform operator of operational requirements, indicate
safety and emergency precautions, and warn of hazards and improper operations, in
addition to identifying unit. Nameplates and signs are specified in Division 22 Section
"ldentification for Plumbing Piping and Equipment."

FIELD QUALITY CONTROL

Remove and replace malfunctioning domestic water piping specialties and retest as
specified above.

ADJUSTING

Set field-adjustable pressure set points of water pressure-reducing valves.

Set field-adjustable flow of balancing valves.

Set field-adjustable temperature set points of temperature-actuated water mixing
valves.

END OF SECTION 221119
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SECTION 22 13 13 - FACILITY SANITARY SEWERS

PART 1 - GENERAL

11

1.2

13

SUMMARY

This Section includes gravity-flow, nonpressure sanitary sewerage outside the building,
with the following components:

1. Cleanouts.
2. Precast concrete manholes.
3. Sewer laterals and mains

PERFORMANCE REQUIREMENTS

Gravity-Flow: PVC - Schedule 40, ductile iron — Class 50. Installation and materials will
meet all requirement of City of Durham, Durham City/County Inspection Department,
North Carolina Building Code, and NCDENR.

SUBMITTALS

Shop Drawings: For manholes, pipe, and accessories. Include plans, elevations,
sections, details, and frames and covers.

Coordination Drawings: Show pipe sizes, locations, and elevations.

Field quality-control test reports.

PART 2 - PRODUCTS

21

2.2

PIPING MATERIALS

Refer to Part 3 "Piping Applications" Article for applications of pipe, fitting, and joining
materials.

All materials will meet the requirement of the City of Durham Standard Specifications for
Water and Sewer.

HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS

Pipe and Fittings: ASTM A 74, Service class.
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2.3

2.4

2.5

Gaskets: ASTM C 564, rubber.

Calking Materials: ASTM B 29, pure lead and oakum or hemp fiber.

DUCTILE-IRON, GRAVITY SEWER PIPE AND FITTINGS

Pipe: Minimum Class 50 pipe in accordance with ANSI A21.50. Pipe will conform to ANSI
A21.51 and be tar coated. Linings will cover both bell and spigot. Joints will be push on
or mechanical joint.

Standard Fittings: AWWA C110, ductile or gray iron, for push-on joints.

Compact Fittings: AWWA C153, for push-on joints.

Gaskets: AWWA C111, rubber.

All materials will meet the requirement of the City of Durham Standard Specifications for
Water and Sewer

PVC PIPE AND FITTINGS

PVC Sewer Pipe and Fittings, NPS 6 and Smaller: ASTM D 1784, Schedule 40 with solvent
weld joints. Install solvent weld joints per manufacturer’s recommendations. NPS 8
though NPS 15: ASTM D-3034 SDR 35, Type PSM sewer pipe and fittings with bell and
spigot joints with rubber gaskets which conform to ASTM F 744,

All materials will meet the requirement of the City of Durham Standard Specifications for
Water and Sewer

MANHOLES

Standard Precast Concrete Manholes: ASTM C 478, precast, reinforced concrete, of
depth indicated, with provision for sealant joints. Manholes will meet specifications of

City of Durham. Manholes will be constructed of concrete that reaches a minimum
strength of 4,000 PSI at 28 days.

1. Diameter: 48 inches minimum, unless otherwise indicated.

2. Ballast: Increase thickness of precast concrete sections or add concrete to base
section, as required to prevent flotation.

3. Base Section: 6-inch minimum thickness for floor slab and 5-inch minimum

thickness for walls and base riser section, and having separate base slab or base
section with integral floor.

4, Riser Sections: 5-inch minimum thickness, and of length to provide depth
indicated.
5. Top Section: Eccentric-cone type, unless concentric-cone or flat-slab-top type is

indicated. Top of cone of size that matches grade rings.
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6. Joint Sealant: ASTM C 990, bitumen or butyl rubber.

7. Resilient Pipe Connectors: ASTM C 923, cast or fitted into manhole walls, for each
pipe connection.

8. Steps: Individual FRP steps, FRP ladder, or ASTM A 615/A 615M, deformed, 1/2-inch
steel reinforcing rods encased in ASTM D 4101, PP, wide enough to allow worker to
place both feet on 1 step and designed to prevent lateral slippage off of step.
Cast or anchor steps into sidewalls at 12- to 16-inch intervals.

9. Manhole Frames and Covers: Ferrous metal ring and cover meeting all
requirements of City of Durham Standard Specification. Include indented top
design with lettering cast into cover, using wording equivalent to "SANITARY
SEWER."

CONCRETE

General: Cast-in-place concrete according to ACI 318/318R, ACI350R, and the
following:

Cement: ASTM C 150, Type .

Fine Aggregate: ASTM C 33, sand.

Coarse Aggregate: ASTM C 33, crushed gravel.
Water: Potable.

PODdDPE

Portland Cement Design Mix: 4000 psi minimum, with 0.45 maximum water/cementitious
materials ratio.

1. Reinforcement Fabric: ASTM A 185, steel, welded wire fabric, plain.
2. Reinforcement Bars: ASTM A 615/A 615M, Grade 60, deformed steel.

Manhole Channels and Benches: Factory or field formed from concrete. Portland
cement design mix, 4000 psi minimum, with 0.45 maximum water/cementitious materials
ratio. Include channels and benches in manholes.

1. Channels: Concrete invert, formed to same width as connected piping, with
height of vertical sides to three-fourths of pipe diameter. Form curved channels
with smooth, uniform radius and slope.

a. Invert Slope: 1 percent through manhole, unless otherwise shown.

2. Benches: Concrete, sloped to drain into channel.

a. Slope: 4 percent.

Ballast and Pipe Supports: Portland cement design mix, 3000 psi minimum, with 0.58
maximum water/cementitious materials ratio.

1. Reinforcement Fabric: ASTM A 185, steel, welded wire fabric, plain.
2. Reinforcement Bars: ASTM A 615/A 615M, Grade 60, deformed steel.
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PART 3 - EXECUTION

3.1

3.2

PIPING INSTALLATION

General Locations and Arrangements: Drawing plans and details indicate general
location and arrangement of underground sanitary sewerage piping. Location and
arrangement of piping layout take design considerations into account. Install piping as
indicated, to extent practical. Where specific installation is not indicated, follow piping
manufacturer's written instructions.

Install piping beginning at low point, true to grades and alignment indicated with
unbroken continuity of invert. Place bell ends of piping facing upstream. Install gaskets,
seals, sleeves, and couplings according to manufacturer's written instructions for using
lubricants, cements, and other installation requirements.

Install manholes for changes in direction, unless fittings are indicated. Use fittings for
branch connections, unless direct tap into existing sewer is indicated.

Install proper size increasers, reducers, and couplings where different sizes or materials of
pipes and fittings are connected. Reducing size of piping in direction of flow is
prohibited.

Install gravity-flow, nonpressure, drainage piping according to the following:

1. Install piping pitched down in direction of flow, at minimum slope of 1 percent for
NPS 6, 2 percent for NPS 4, unless otherwise indicated.

2. Install piping below frost line.

3. Install hub-and-spigot, cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe

and Fittings Handbook."
4, Install PVC sewer piping according to ASTM D 2321 and ASTM F 1668.

Clear interior of piping and manholes of dirt and superfluous material as work progresses.
Maintain swab or drag in piping, and pull past each joint as it is completed. Place plug
in end of incomplete piping at end of day and when work stops.

PIPE JOINT CONSTRUCTION

Basic piping joint construction is specified in Division 22 Section "Common Work Results
for Plumbing." Where specific joint construction is not indicated, follow piping
manufacturer's written instructions.

Join gravity-flow, nonpressure, drainage piping according to the following:

1. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's
"Cast Iron Soil Pipe and Fittings Handbook" for compression joints.
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3.3

3.4

3.5

2. Join hub-and-spigot, cast-iron soil piping with calked joints according to CISPI's

"Cast Iron Soil Pipe and Fittings Handbook" for lead and oakum calked joints.

Join ductile-iron, gravity sewer piping according to AWWA C600 for push-on joints.

4, Join PVC sewer piping according to ASTM D 2321 and ASTM D 3034 for
elastomeric-gasket joints.

5. Join dissimilar pipe materials with nonpressure-type, flexible couplings.

w

MANHOLE INSTALLATION

General: Install manholes complete with ap